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REVIEW OF MATHEMATICS AND SCIENCE 
EDUCATION PROGRAMS, 1983 



MONDAY, APRIL 18, 1983 

U. S. Senate, 
Committee on Labor and Human Resources, 

Washington, D.C. 

The committee met, pursuant to notice, at 10:36 a.m., in room 
SD-106, Dirksen Senate Office Building, Senator Orrin G. Hatch 
(chairman of the committee) presiding. 

Present: Senator Hatch. 

OPENING STATEMENT OF SENATE HATCH 
The Chairman. This morning's hearing is devoted to a considera- 
tion of the role that the National Science Foundation should play 
in a national effort to improve mathematics and science education 
in our primary and secondary schools. The NSF is the premier 
champion withinthe Federal Government of mathematics and sci- 
ence, and it is both important and proper that the NSF help our 
Nation's teachers in their work, for these teachers face a very huge 

task: ; 

We live in an age of technology and science. Technology and sci- 
ence have filled our world with wonders that would have been as- 
tounding to people just a few generations ago. With these wonders 
has come a whole host of challenges. Work has changed, lifestyles 
have changed. We must concern ourselves as never before with pol- 
lution and the environment, and Questions regarding the quality of 

Increasingly, a knowledge of technology and science is needed to 
perform the jobs that our modern economy requires. Increasingly, a 
wise consideration of public policy requires an understanding of sci- 
ence: If America is to retain its economic preeminence in the 
world^and if Americans are to understand this world, Americans 
must have a basic understanding of mathematics and science. 
. Yet, while the importance of math and science has grown, math 
and science education has been woefully neglected in our primary 
and secondary schools.. Too few resources have been devoted to the 
task. Too little support has been given to our teachers. 

These problems are pervasive and we must all assume some re- 
sponsibility For resolving them. Education in this country has tradi- 
tionally been the responsibility of parents, communities, arid the 
States, and_ here is where the primary responsibility must remain, 
in my opinipn. Parents, communities and States must bear the 
greatest burden in the necessary effort to improve math and sci- 
: : (t)- :. 



2 



ence education. The education of individual children cannot be 
puppeteered from Washington. 

But, having said this/ 1 freely acknowledge that the Federal Gov- 
ernment bears a responsibility ta assists parents, communities, and 
States. It is the responsibility of the Congress to adjust national 
priorities to meet new circumstances: We are meet iiere this morn- 
ing to consider just such a revision of priorities. The problem of 
math and science education has grown to a point where Federal as- 
sistance is required. Federal resources r.^ust be shifted to meet this 
need. This means that we in the Congress must bear trie heat from 
other interests for projects tLat must be cut back to provide the 
necessary resources, but that is our job and we will just have to 
meet this responsibility: 

The Federal _ money we can devote to our end may be large in ab- 
solute terms; but it cannot be large relative to the needs of 16,000 
school districts and millions of school-age children. Thus, if Federal 
money is to make a real contribution, it must be carefully targeted. 
I would like to see an emphasis on assisting the teachers who must 
bear the burden of educating our young: Specifically, funds should 
be devoted to courses and programs that will enable teachers to im- 
prove their skills, and to the development of teaching materials 
that will enhance classroom effectiveness^ 

The Labor and Human Resources Committee is working on legis- 
lation that will contain programs for both the Department of Edu- 
cation and the National Science Foundation. The emphasis that I 
have suggested should be met through the combined efforts of both 
the department and the foundation. One of the essential consider- 
ations this morning will* be which functions would be best directed 
°y the ^ foundations 

This question and others will be addressed by Dr. Keyworth and 
Dr. Knapp, who are representing the administration. They will be 
followed by a panel of working teachers who wilj give us the" view 
from the front — something that is frequently needed in the Con- 
gress. I welcome their fresh assessment of the situation: Also,— we 
shall hear from a panel representing professional scientists. The 
committee will be interested to hear what they and their members 
can do to assist teachers. I understand that several professional sen 
cieties are already operating cooperative programs. This should be 
an interesting^ hearing. * 

We Americans must do more than cope with the future. We must 
adapt it to rmmane ends. For this,^ve need the foresight to impart 
to our children a fuller grasp of the collective knowledge of our so- 
ciety, because there is no better preparation foi tb<* future than the 
proper education of our youth. 

At this time, we will introduce Dr. George Keyworth, who is the 
Presidential Science Adviser. Dr. Edward A. Knapp, Director of the 
National Science Foundation and Dr. Schmitt. This first panel has 
come to representuthe administration's views oh the role that the 
National Science Foundation should play in a new Federal initia- 
tive to improve mathematics and science education. 

Dr. George Keyworth is the Presidential Science Adviser and, of 
course, Dr. Knapp is Director of the National Science Foundation. 

I want to thank you publicly, Dr. Keyworth, for helping us with 
some very crucial bills — scientific bills— in the last Congress. I 
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think you're doing a terrific job down at the White House. We're 
very much interested in what all three of you have to say here 
today. 

STATEMENT OF t>R. GEORGE A. KEYWORTH II, SCIENCE ADVISER 
TO THE PRESIDENT, AND DIRECTOR, OFFICE OF SCIENCE AND 
TECHNOLOGY POLICY, EXECUTIVE OFFICE OF THE PRESI- 
DENT 

Dr. Keyworth. Thank you very much, Senator Hatch. -' 

The Nation's need to improve the quality of education in the sci- 
ences and mathematics — from kindergarten through the universi- 
ties — is well established. Moreover, we anticipate growing quantita- 
tive demands For scientifically and .technically, trained people — 
frpm technicians to Ph: D.'s— as American industry confronts the 
growing challenge of industrial competition from foreign countries. 

But what frustrates all pf us is that we've seen the quality of 
education programs and the achievement of ojir_ students decline 
during a period of great national advances in science and technol^ 
ogy, and during a time o f substari tial_ p ubl ic in v e^t merit, in ed uca^ 
cion. Consequently, we now find ourselves in a quandary. What 
must _we_ dp^what Jean we^do^ to prepare bur children to live and 
work in the demanding times we face? 

We_ frequently, hear the^l^jJO's jextqlled^as a jgolden age for sci- 
ence and math education; many people would like to replicate what 
we did then. Indeed, the national sense of crisis fqHc^rig Sputnik, 
combined with the mobilization of the science community to im- 
prpve education^ did have a Lremarkable effect. But as happens with 
most things that are crisis-driven, we overreacted in the short term 
and failed arid improvement that 

would have served the Nation better. 

o In fact, the enthlisj^rri for science s soon faded as i the L United 
States" quickly responded to the supposed crisis and demonstrated 
our technological superiority through the Apollo program. By the 
time U.S. astronauts stepped onto the Moon in 1969, the Nation 
had lost much of that impetus for rigorous education in science and 
math. 

In the early 1910% education encountered further setbacks. This 
was partly as a result of the dashed expectations of the many eager 
new teachers and engineers who, encouraged during that- crisis at- 
mosphere, |hen found a discouraging lack of demand for their serv- 
ices. Their disappointment was transmitted back to the student 
population, and we embarked on a cycle of first too many, then too 
few^students in science and_ engineering: 

The real question we face today, is_ how the natLQn will develop or 
regain a realistic commitment, to science and math training, as 
wellas to high_ standards in education across the fc^ard. I would 
argue that the central question is not so much how vo pay for edu- 
cation^ but how to motivate students to want arid demand some- 
thing better: 

It is clear to me that the most lasting commitment, the one we 
can build a solid future on, must emanate from the broadest possi- 
ble base — beginning with the family and then extending to the 
schools, to the science and industrial communities, to local and 
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State governments, and to the 'Federal Government. I have. lit Hg/ 
confidence, especially in light of bur experience during the- 19-70'^ 
that Federal activity alone can significantly improve the Nation's 
success in science and math education. >/ : : 

I think many people share that attitude today ^an^are beginning 
to. take a greater personal interest in what th€y can do to raise 
standards and improve resources at the local and State levels. We 
shouldn't underestimate the importance and long-term impacts of 
recent university and high school decisions to raise educational 
standards— a marked contrast to the past decade when they al- 
lowed those same standards to slip. And we're seeing increasing 
local arid State government actions to address shortages of math 
and science teachers, as well as industrial efforts to aid instruc- 
tional programs in their communities. Today, we're seeing a devel- 
oping recognition that education is everyone's responsibility. 

Senator- Hatch, because of these changing attitudes, I feel much 
more confident in the climate of 1983 than I did in 1981 that the 
Federal Government; in partnership with these other sectors, can 
play an effective role in long-term science and math education im- 
provement: . 

However, we must remember that we're talking about an im- 
mense activity; this Nation spends more than $110 billion annually 
on precollege education. Given the limited Federal resources avail- 
able; it's obvious that our priority is to identify activities that can 
best be carried but by the Federal Government and whose results 
will be highly multiplied in practice. For that reason the precollege 
programs proposed by the President ail aim to improve the supply 
and effectiveness of science and main teachers. After all, for every 
teacher affected by these programs, as: many as 150 students can 
benefit every year. 

We have proposed- to allocate responsibilities for these new pro- 
grams between the National Science Foundation and the Depart- 
ment of Education: These two agencies, both with extensive experi- 
ence in_ developing arid implementing education programs; bring 
two quite different; but complementary, skills to this mission. The 
Department of Education will concentrate on the actual training of 
new science and math teachers. NSF will Focus on research and de- 
velopment of better materials and techniques— which incorporate 
-new technologies and new research about how people learn most 
effectively— in order to improve the ability of teachers , to teach, 
NSF will also conduct a long-overdue program to honor and reward 
current teachers who have done outstanding work. The Depart- 
ment of Education's activities, _tb be carried but through block 
grants to the States, will provide scholarships For people already 
holding college, degrees to enable them to take additional 
coursework and quali Fy them to teach science or mathematics. 

Senator Hatch, the administration believes it has proposed an af- 
fordable series oF programs to address its responsibilities in precol- 
lege science arid mathematics education: J3r. Knapp can describe 
the NSF's proposed programs in greater detail, and we would both 
be pleased to respond to questions From the committee: 

Senator Hatch. Thank you, Dr. Keyworth. 

Dr. Knapp, we'l} turn to you: We're also happy to have Dr. 
Roland Schmitt, who's a member oF the National Science Founda- 




5 



tion Board, arid who, as I recall, is a vice president of General Elec : 
trie Corp. 
Let's turn it over to you, Dr. Knapp. 

STATEMENT OF DB EDWARD rjfc _KNAPP; DIRECTOR, NATIONAL 
SCIENCE / FOUNDATION, ACCOMPANIED BY ROLAND W. 
SeHMITT/ SENIOR VICE PRESIDENT FOR CORPORATE RE- 
S_!LARCi^AND__DEV GENERAL EfcECTRie eb:, AND 

MEMBER OF THE NATIONAL SCIENCE BOARD 

Dr. Knapp. Thank you, Senator Hatch. 

Tni/pleased to be here today for your hearings on the administra- 
tion^ fiscal 1984 budget request for the Foundation. Let me intro- 
duce Roland W. Schmitt, senior vice president for corporate re- 
search and development, General Electric Co., and member of the 
National Science to answer any 

questions you may have following my prepared remarks: 

Today's hearings focus on science and engineering education and 
training, a subject of great current interest and concern- in the 
Nation, the Congress, and the administration. We at the Founda- ^ 
tion share this concern, and are moving in a concerted and deliber- 
ate way to develop a clear consensus on the nature of this problem 
and the strategies needed for its alleviation. 

The educational base for producing the Nation's future research 
scientists, engineers; and technicians consists of a continuum ex- 
tending from primary and secondary schools through undergrad- 
uate colleges and universities to graduate and professional schools 
and on to the post-doctoral appointment. As students move through 
these institutions, they make choices which are influenced very 
much by the quality of the faculty and teaching which they en- 
counter and, at later stages, by the opportunities they have to gain 
first hand knowledge of the research process. Ih a real ^en^se, it can 
be argued that' the entire budget of thd&Foundation serves to pro- 
mote and strengthen science arid engineering education. 

NSF's major scientific education responsibilities lie in graduate 
education and training in research which it supports through fel- 
lowships, stipends in research awards for graduate research assis- 
tants, and post-doctorate awards. The training of graduate students 
through an apprenticeship system of working with university facul- 
ty, who are themselves successful researchers, is an absolutely 
critical part of this enterprise. NSF also has a role, but necessarily 
a more selective one, in the area of precollege education. 

Precollege education in the United States is a vast, decentralized 
enterprise with some 16,500 local school districts. Since the begin- 
ning of the Republic, it has been — and remains — a major responsi- 
bility of States and localities reflecting the deeply held belief that 
education ^should be respdnsi /e to the heeds and views of the l ^al 
community: - — - 

_ There has also been conside rable d egree of Federal in terest i n 
precollege education since our first di:ys a republic, because of 
the belief that a well-educated citizenry is the backbone of a de- 
mocracy. To that concern we would add, today, the belief that a 
competitive, strong economy and secure society depend on the qual- 
ity of scientists, engineers, and technically trained personnel: It is 

'" 9 



6 



also true, however, that there has not been a consensus on the af); 
propriate Federal role in precollege education, including precollege 
education _m science and mathematics: z c 

It was for this reason that the 'National Science Board estab- 
lished a Commission on Precollege Education in Mathematics, Sci- 
ence, and Technology in April 1982. The Commission has been car- 
rying put its work by articulation of the causes of, and problems 
with the state of precollege training in science and mathematics 
today. _I anticipate that the Commission will complete its work 
early this fall, somewhat ahead oT schedule. I anticipate that -many 
of their recommendations will be considered in formulating the 
NSF budget request for 1985. .... . . 

NSF will always have a limited, but critically important,, role in 
precollege education within its basic charter and overall responsi- 
bility for the health of science. In fulfilling these responsibilities, it 
is incumbent upon the Foundation to select and design its activities 
in such a way as to: exert high leverage, demonstrate leadership in 
the national interest through example setting and_prototype test-" 
ing, involve research scientists and engineers in educational con- 
cerrts, be as flexible as possible ahd receptive to new jdeas; and to 
promote the involvement of State and local governments, and the 
private sector, in its undertakings. ' - : 

As you are aware, the 1983 HUD-independent agencies appropri- 
ations conference report required the NSF to develop a program 
plan for a $15 million activity at the precollege level. This proposed 
plan has two major components: first, in materials development. 
The NSF will support the development of exemplary materials and 
models for the continuing improvement of teachers: The principal 
products of this component will be better, more i effective ap- 
proaches to teacher training arid better tools.for teachers and stu- 
dents to use in their classrooms and laboratories. ; 

Second, a program in teacher incentives: The teacher-incentive 
activities will focus on the unique problem of motivating, recogniz- 
ing an£ bringing up to date science and mathematics teachers who 
are among the best the profession has to offer. This includes two 
programs— the Presidential Awards for Science and Mathematics 
Teaching Excellence, and Teachers Honors Workshops. - 

This program plan is aimed at raising the level of appreciation ot 
science and mathematics teachers and in improving the teaching ot 
mathematics-and science at the precollege level: It has been trans- 
mitted to our appropriation committees and _is_being discussed with 
their staffs. We_ariticipate approval very shortly. The 1383 plan 
will provide the basis for the Foundation s program in 1984. - 

Mr Chairma_n,_I believe that a well-educated citizenry is the 
backbone of a democracy. We are a technological society and this 
education mustjead to a strong basic understanding of science ana 
mathematics among our citizens if they are to make informed deci- 
sions about the_chdices which the Nation faces now _and_in the 
future. The Foundation will have a key role in laying the ground- 
work for this education, as well as providing the framework tor the 
training of our future scientists and engineers. 

Thank you, Mr. Chairman. 

[The prepared statement of Dr. Knapp follows:J 
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flR . Chairman and Members of the Committee"! 

I am pleased" to be here today for your Hearings on the 

Administration's FY 1984 budget request for the Foundation- Let 

me introduce Roland W- Schmitt, Senior Vice President for 

^ Corporate Research and: Development, General Electric Company, and 

MEMBER OF THE NATIONAL SCIENCE BoARD- We WOULD BOTH BE PLEASED TO 

answer any questions you" may" have following my prepared remarks - 

Today's Hearings focus on science and engi nee ring education 
and training, a subject of great current interest and concern in 
the Ration, the Congress, and the Administration- We at the 
Foundation share this concern, and are moving in a concerted and , 
deliberate way to develop a clear consensus on the nature of v,i i s 
problem and the strategies needed for its alleviation- 

The educational base for producing the Nation's future 

RESEARCH SC I ENT I ST S , EN(3 I NEE R S , *ND TECHNICIANS CONSISTS OF A 
CONTINUUM EXTENDING FROM PRIMARY AND SECONDARY SCHOOLS THROUGH 
UNDERGRADUATE COLLEGES AND UNIVERSITIES TO GRADUATE AND 
PROFESSIONAL SCHOOLS AND ON TO THE POST-DOCTORAL APPOINTMENT- AS 
STUDENTS MOVE THROUGH THESE INSTITUTIONS, THEY MAKE CHOICES WHICH 
\ ARE INFLUENCED VERY MUCH BY THE QUALITY OF THE FACULTY AND 




TEACHI NG vfolCH THEY E NCO U NTE R AND , AT LATER STAGES , BY JHE 
^ OPPORTUNITIES THEY HAVE TO GAIN FIRSTHAND KNOWLEDGE OF THE _ 
RESEARCH PROCESS • I.N A REAL SENSE; IT CAN BE ARGUED THAT THE 
ENTIRE BUDGET OF THE FOUNDATION SERVES TO PROMOTE AND STRENGTHEN 
SCIENCE AND ENGINEERING EDUCATION AND SCIENCE EDUCATION ACTIVITIES 
COT ACROSS MOST OF THE F-OUNDAT I ON ' S . PROGRAMS • 

I WILL DESCRIBE IN SOME DETAIL HOW THE FoiJNDAT I ON ' S FY 1984 

.Budget Request addresses this- educational rase . NSF's major 

SCIENTIFIC EDUCATION RESPONSIBILITIES' LIE IN GRADUATE EDUCATION ; 
AND TRAINING IN RESEARCH WHICH ''IT SUPPORTS THROUGH FELLOWSHIPS, 
STIPENDS IN RESEARCH AWARDS FOR GRADUATE RESEARCH ASSISTANTS, AND 
POST-DOCTORATE AWARDS.- THIS REFLECTS THE. BROAD CONSENSUS WHJCH 
HAS DEVELOPED IN THIS COUNTRY SINCE THE 1950 is ON THE ROLE WHICH - 

" the Federal government plays in the support of cong-term, 
"fundamental research and in maintaining the health of the basic 

- RESEARCH ENTERPRISE. Th IE TRAINING OF GRADUATE STUDENTS THROUGH AN 
APPRENTICESHIP, SYSTEM OF WORKING WITH UNIVERSITY FACULTY, WHO ARE 
THEMSELVES SUCCESSFUL RESEARCHERS , IS AN ABSOLUTELY CRITICAL PART 
OF THIS ENTERPRISE . NSF ALSO HAS A ROLE, BUT NECESSARILY A MORE 
SELECTIVE ONE, IN THE AREA OF PRE^COLLEGE EDUCATION* 

Pre-College Science and £n<j i nf^r i nr Education ^ 

Pre-coLlege education in the United States is a vast, 
decentralized enterprise with some 16,500 local school districts. 
Since th? beginning of our Republic, it has been— and remains—a 

>^*A-JOR RESPONSIBILITY OF STATES AND LOCALITIES REFLECTING THE 
DEEPLY HELD RELIEF THAT EDUCATION SHOULD BE RESPONSIVE TO THE 
NEEDS AND VIEWS OF THE LOCAL COMMUNITY* 

There has also 'been a considerable degree of ^Federal interest 

IN PRE-COLLEGE EDUCATION SINCE OUR FIRST-DAYS AS A REPUBLIC 
BECAUSE OF THE BELIEF* THAT A WELL-EDUCATED. CITIZENRY IS* THE^ 
BACKBONE OF A DEMOCRACY. To THAT CONCERN WE WOULD ADD, TODAY, THE 
BELIEF THAT- A COMPETITIVE; STRONG -ECONOMY AND SECURE SOCIETY 

\ . . . •• 
\ • • - 
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DEPEND ON THE QUALITY OF SCIENTISTS, ENG I NE E R3^ A ND TECHN I CALL Y 
TRAINED PERSONNEL. I T IS ALSO TRUE, HOWEVER, THAT THERE HAS NOT 
BEEN A CONSENSUS ON THE APPROPRIATE FEDERAL ROLE IN PRE"COLLEGE 
EDUCATION; INCLUDING PRE"COCLEGE EDUCATION IN SCIENCE AND 
MATHEMATICS- c 

as "the members of this committee are well aware; the 
Foundation has operated a broad range of science education 

PROGRAMS FOR MANY YEARS- In THE EARLY YEARS, NSF CONCENTRATED ON 
SCIENCE CURRICULUM DEVELOPMENT , ON TEACHER TRAINING, AND ON THE 
DEVELOPMENT OF SCIENTIFIC MANPOWER- THERE WAS GENERAL AGREEMENT 
AT THAT TIME THAT. THIS WAS AN APPROPRIATE ROLE FOR THE FEDERAL 
GOVERNMENT AND/tHE FOUNDATION TO PLAY. 

The potential for overlap between the then U-S- Office of 
Education and the NSF at the pre-college level was resolved, by 
'splitting the field': NSF would focus. on science and mathematics 

AND OPERATE MAINLY THROUGH THE SCIENTIFIC COMMUNITY AND THROUGH 
UNIVERSITIES AND COLLEGES, THE PRIMARY GROUP WITH WHICH IT HAD 
CONSTANT INTERACTION AND WHICH WAS THE SOURCE OF THE MOST CURRENT 
SCIENTIFIC KNOWLEDGE. Th I S WAS„ AFTER ALL, ITS" COM PA ,ATIVE__ 

advantage, given its responsibilities for basic research- the 
Office of Education, in turn, would work mainly^ through state and 
local education systems and focus on the broad application of 

EOilCATION- 

Though the dollar magnitude of the Office of Education 
program s — not to mention expenditures by states and localities"' 
far outstripped those available to the nsf, there was agreement m 

THAT NSF's ACTIVITIES WERE, OVERALL, WELL-TARGETED, WELL-MANAGED 

«*i - - _ 

AND EFFECTIVE IN MEETING THE I R OBJECTIVES- FOR RELATIVELY SMALL 
AMOUNTS OF MONEY, WE WERE ABLE TO HAVE A SUBSTANTIAL IMPACT ON. 
"PRE-COLLEGE SCIENCE AND MATHEMATICS EDUCATION ACROSS. THE NATION- 
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In the 1970 'si however, there was a reorientation of science 

EDDCAT I ON PROGRAMS • SCIENTIFIC PERSONNEL SHORTAGES WERE SEEN TO 
BE LESS ACUTE AND EMPHASIS SHIFTED TO BROADER SETS' OF PROBLEMS- 

By 1979> we were administering 28 different programs in science 

AND. ENGINEERING EDUCATION WITH TOTAL OBLIGATIONS OF $80-0 MILLION- 

Many were targeted at specific, limited problems and groups- What 

SEEMED TO BE LACKING WAS A CLEAR < NCEPTION OF THE NATURE AND ... 
NEEDS OF SCIENCE EDUCATION T N THE SCIENCE AND ENGINEERING 
ENTERPRISE OF THE COUNTRY • 

It is also clear that the consensus which existed IN THE 

1950'S AND 1960's ON THE NATURE OF THESE NEEDS AND ON THE _____ 
STRATEGIES TO BE PROVIDED HAD DISSOLVED BY THE END OF THE 1976 S- 
MoST PEOPLE AGREE THAT THERE ARE = PROBbEMS WITH THE STATE OF 
PRE-COLLEGE TRAINING IN SCIENCE AND MATHEMATICS TODAY • 



" IT WAS FOR THIS REASON THAT THE NATIONAL SCIENCE BOARD 

ESTABLISHED A COMMISSION ON PrECOLLEGE EDUCATION IN MATHEMATICS, 

Science and Technology in April 1982- The Commission has been 

CARRYING OUT ITS. WORK BY ARTICULATING THE CAUSES OF, AND PROBLEMS 
WITH; THE STATE OF PRE'COLLEGE TRAINING IN SCIENCE AND MATHEMATICS 

TODA.Y- They have been quite successful in stimulating a broad 

AWARENESS OF THE PROBLEMS AND THE ACTIONS NEEDED TO RECTIFY THEM- 
A GREAT VARIETY OF ACT IV I T I ES" BY PROFESSIONAL SOCIETIES, BUSINESS- 
LEADERS , GOVERNORS, AND ESPECIALLY THE SCHOOL SYSTEMS THEMSELVES 
I s NOW BEING GENERATED- I ANTICIPATE THAT THE CoMM I SS I ON W I LL 
COMPLETE ITS WORK EARLY THIS FALL; SOMEWHAT AHEAD OF SCHEDULE- 

The Chairman of the National Science Board, Dr. Lewis Branscokb,^ 

HAS ASSURED ME THAT THE BOARD WILL ACT QUICKLY X>H THE COMMISSION S 
RECOMMENDATIONS- I ANTICIPATE THAT MANY OF THEIR RECOMMENDAT I QNS 
WILL CONSIDERED IN FORMULATING THE NSF 'BUDGET REQUEST FOR FY 1985- 



NSF WILL ALWAYS HAVE A LIMITED, BUT CRITICALLY IMPORTANT, 
ROLE IN PRE-COLLEGE EDUCATION WITHIN ITS BASIC CHARTER AND OVERALL 
RESPONSIBILITY FOR THE HEALTH OF SCIENCE- In FULFILLING THESE 
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responsi&icities; it is incumbent upon the foundation to select 
and design its activities in such a way as to: exert high 
leverage; demonstrate leadership in the National interest through 
example setting and prototype testing; involve research scientists 
and engineers in educational concerns ; be as flexible as possible 
and receptive fb new ideas; and to promote the involvement of 
state and local .governments^ and the private sectorj in its 
undertak i ng s - 

AS YOD ARE AWARE , THE FY 1983 HUD-INDEPENDENT AGENCIES 

Appropriations Conference Report required the NSF to develop a 
program plan for a $15-0 mill-ion activity at the pre'college 
level • the plan has been under discussion for some time with oor 
Congressional committees- This proposed plan has two major 

COMPONENTS Ml : 



Materials Development: 

The NSF will support the development of exemplary 
materials and models for the continuing improvement of 
teachers- the principal products of this component will 
be better j more effective approaches to teacher f ra vh i ng 
and better tools for teachers and students to use in 
their classrooms and laboratories- 

Teacher Incentives: 

The Teacher Incentive activities will focos on the 
unique problem of motivating, recognizing, and bringing 
dp jo date science and mathematics teachers who are 
among the best the profession has to offer- this 
includes two programs — presidential awards for science 
and Mathematics Teaching Excellence, and Teacher Honors 
Workshops - 
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This proposed program plan would be aimed a t raising the 

LEVEL OF APPR EC I AT I ON OF SCIENCE AND MATHEMATICS TEACHERS AND 
IMPROVING THE TEACHING OF MATHEMATICS AND SCIENCE AT THE 
PR F "COLLEGE LEVEL • It WOULD ENABLE THE FbuNPAtibN TO EXERCI SE 
RELATIVELY HIGH LEVERAGE WITH A LIMITED INVESTMENT. ALSO, N SF 
COULD UTILIZE ITS UNIQUE RELATIONSHIP WITH THE ACADEMIC, 
SCIENTIFIC, AND ENGINEERING COMMUNITY TO F 0 STER CLOSER 
COLLABORATION BETWEEN IT AND STATE , REGIONAL, AND LOCAL SCHOOL _ 
SYSTEMS IN ACCOMPLISHING THIS OBJECT I VE * IF APPROVED/ THE FY 1983 
PC AN WILL BE EXPANDED IN FY 19S4-. 

The Administration and NSF are anxiou s to join the Congress 

IN IMPROVING THE STATE OF PRE~COLLEGE SCIENCE AND MATHEMATICS 
EDUCATION, BUT IT IS ESSENTIAL THAT A CONSENSUS BE D EVE|_',PED ON 
THE APPROACH TO BE TAKEN • \j IS ALSO ESSEfTlAL THAT THE APPROACH 
BE BUILT ON A STRONG BASE THAT IS DELIBERATELY FOCUSED AND LOOKS 
BEYOND THE PRESENT TO FUTURE NEEDS AND REQUIREMENTS. Th I S CANNOT 
BE ACCOMPLISHED OVERNISHT- 

IjNDERK RADII AT^Cf ftrl^ES 

' THE SMALL, PREL JMINANTLY UNDERGRADUATE COLLEGE IS ANOTHER ^ 
CRITICAL PART 0* THE EDUCATIONAL BASE WHICH PROVIDES ™E NATION'S 
FUTURE ENGINEERS AND SCIENTISTS. A SIGNIFICANT PROPORTION OF 
THOSE AWARDED THE Ph-D- I N SCIENCE, MATHEMATICS, AND ENGINEERING 
RECEIVE THEIR BACCALAUREATE AT THESE INSTITUTIONS- Fb_R THE PERIOD' 
BETWEEN 1967 " 1976, FOR EXAMPLE, MORE THAN 9,500 Ph-D- RECIPIENTS 
IN CHEMISTRY HAD THEIR BACCALAUREATES FROM 1^8 PREDOMINANTLY 
UNDERGRADUATE COLLEGES • In FY 1982, 20 PERCENT OF THE fJSF 

Graduate Fellowships went to graduates of such colleges. Since 

THESE COLLEGES SERVE AS IMPORTANT PIPELINES ^OR ENTRY INTO THE ' 
SYSTEM OF GRADUATE EDUCATION, AND FINALLY, I NTO THE SCIENTIFIC AND 
TECHNICAL ENTERPRISE OF THE COUNTRY, IT IS IMPORTANT THAT FACULTY 
IN THESE INSTITUTIONS RECEIVE SUPPORT AND ENCOURAGEMENT FOR 
MAINTAINING THEIR RESEARCH CAPABILITY. 
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* The FY 1984 Budget Request builds on and refocoses ea rl i e r 

MSF RESEARCH EFFORTS AT THE UNDERGRADUATE "LEVEL BY PROPOSING A NEW 

program, Undergraduate College Research Support, to re supported 

AT THE LEVEL OF $3-0 MILLION- It WILL BE MANAGED *ND BUDGETED FOR 
iN ALL OF NSF'S MAJOR RESEARCH ACTIVITIES TO INSURE THAT THE WORK . 
iT SUPPORTS IS ADEQUATELY COO RD I NATED W I TH OTH E R NSF'SU PPORTED 
RESEARCH AND FACILITIES AT THE NaT ION' S LEADING RESEARCH 
I N ST I TUT I ON S • 

T HIS NEW PROGRAM WILL EMPHASIZE INDEPENDENT ReSEAPCH BY 
FACULTY AT PREDON I NANTLY UNDERGRADUATE 'COLLEGES , US INC THE 
PHYSICAL RESOURCES OF MAJOR UNI VERS ITY, INDUSTRIAL, OR GOVERNMENT 
RESEARCH CENTERS, AND WILL ENCOURAGE THE INCLUSION OF ADVANCED 
UNDERGRADUATE STUDENTS AS PART OF. THE RESEARCH TEAM • FUNDS FOR 
ESSENTIAL, PERMANENT EQU I PMEMjT WILL ALSO BE PROVIDED. TH I 5 
PROGRAM WILL HELP IMPROVE T-HE QUALITY OF THE RESEARCH ENVIRONMENT 

AT SMALL INSTITUTIONS WHICH SERVE AS MAJOR SOURCES OF FUTURE 

SCIENTISTS, ENGINEERS, AND TECHNICIANS* 



Broadening the Resource Base; 

The historically Black institutions have played a key role in 
the education of minorities in this country. Thus it is important 
that they,, as well as other predominantly minority institutions, 
have strong scientific a-n d engineering research capabilities- . 

The. FY 198H Budget Request will continue support of the . 
Research improvement .in iIinority Institutions program, established 
in FY 1982mn partial response to Executive Order 12320, to help 
predominantly mi nority colleges and universities .with graduate 
science or engineering programs to* improve their , research 
capabilities- some thirty institutions are eligible to compete in 
this program. four received awards in fy 1982, and an additional 
eight awards are anticipated in fy 1983- 
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The Minority Research In itiation Program provides support for 

FULL-TIME MINORITY FACULTY WHO HAVE RECEIVED NO PREVIOUS FEOERSC 
RESEARCH SUPPORT TO ESTABLISH RESEARCH PROGRAMS ON THEIR CAMPUSES- 

In FY 1983, 20 awards totalling $2-0 m^Uon are planned- This 
level of support is continued in the fy 1984 request • 

In another cooperative effortwith this committee to 
encourage fuller utilization of the nation's sctentific and 
technical resources, the foundation established the vlsltlhg 
Professorships for Women program_in FY 1982 with 17 awardees- 
These visiting °rofessors, in addition to teaching and research, 
are available to offer advice and provide mentorsh i p at all levels 

FROM UNDERGRADUATE TO FACULTY-' TWENTY'F I VE AWARDS ARE PLANNED IN 
FY 1983 AT AN EXPENDITURE OF Sl-5 MILLION- Th IS LEVEL IS 
CONTINUED IN THE FY 1984 REQUEST • 



Shortages of younc. faculty in our colleges and universities, 

PART I CULARLY— IN- ENGINEERING AND .COMPUTER SCIENCES, ARE OF GREAT 

concern- We have included in our FY 1984 request a Presidential 
Young Investigator Award program to respond to this growing need. 
Our plan is to make about 200 awards annually. Each will provide 

UP TO FIVE YEARS SUPPORT, RANGING FROM $25,000 TO $62,500 PER YEAR 

PER AWARD • This amount will be supplemented by industrial 

SUPPORT • 

Graduate- Rfsearch E ducation 

• Participation in faculty research projects as a research 

ASSISTANT IS. THE TRADITIONAL MANNER THROUGH WHICH GRADUATE 
STUDENTS GAIN PRACTICAL RESl\RCH EXPERIENCE- THIS APPRENTICESHIP 
SYSTEM OF GRADUATE EDUCATION !^ "Hi. MAIN REASON NSF AWARDS GO 
PRIMARILY TO RESEARCHERS AT • UN I V E RS I T I ES AND COLLEGES- In THE 

FY 1984 Budget Request, there will be an 8.4 percent increase in 

THE NUMBER OF GRADUATE STUDENTS RECEIVING SUCH SUPPORT UNDER RSF 
GRANTS, BRINGING THE TOTAL TO AN ESTIMATED. 10,400- MORE THAN 
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$92 HILLION WILL BE USED FOR THIS PURPOSE / AN INCREASE OF 
^ 16-2 PERCENT OVER THE PREVIOUS YEAR- 

V ■ 

In addition to research awards, the Foundation's Graduate 
Fellowship Program will support approximately 1/390 graduate 

FELLOWS IN FY 1984 AT AN INCREASED STIPEND OF $8/100 PER YEAR PLUS 
A COST-OF-EDUCATION ALLOWANCE OF $4/900- INCLUDED IH THIS TOTAL 
ARE 45 NEW AND 135 CONTINUING MINORITY GRADUATE FELLOWSHtPS- 
These FRESTIGJOUS AWARDS PROVIDE THREE YEARS OF SUPPORT OVER A 
FIVE YEAR PERIOD AND ALLOW THE STUDENT TO 1 ATTEND THE GRADUATE 
PROGRAM OF HIS OR HER CHOICE • 

Post "Docto ral Training . 

In The transition from student To scientist/ the 
post-doctoral experience traditionally has served totop off 

FORMAL EDUCATION AND IMMERSE THE NEW PH-D- ]N FULL~TIME RESEARCH - 

This process provides training to young i nvesti gators in™ vac. cable 

RESEARCH SKILLS WHILE OFFERING A SOURCE OF QUAL I F I ED AND 
AFFORDABLE RESEARCH ASSOCIATES FOR SEN ICR SCIENTISTS- 



Postdoctoral opportunities, vary substantially from field to. 
field/ depending very much on the state of the industrial and 

ACADEMIC JOB MARKET- In THE FOUNDATION'S FY 1984 BUDGET REQUEST / 
IT IS ESTIMATED THAT NSF AWARDS WItL PROVIDE SUPPORT FOR 3/189 
POSTDOCTORAL SCIENTISTS/ AT A TOTAL COST OF $54-9 MILLION- Th I S 
IS AN INCREASE OF 8 PERCENT IN THE NUMBER SUPPORTED AND AN 
INCREASE OF IB PERCENT IN THE RESOURCES GOING TO THIS IMPORTANT 
SEGMENT OF THE EDUCATIONAL RASE FOR SCIENCE AND ENGINEERING- 
PARTICULAR EMPHASIS IS PLACED ON THE EXPANSION OF SUPPORT FOR 
POSTDOCTORAL POSITIONS IN PLANT.. JJ I OLOGY AND MATHEMATICS IN KEEPING 

with the Foundation's emphasis oh these Two areas in FY 1984- 
Concluding Remarks 

I BELIEVE IT IS I MPC ^TANT^THAT^WE KEEP IN MIND THE TOTAL 
SYSTEM OF EDUCATION AND TRAINING IN THIS COUNTRY FO;R PRODUCING OUR 
FUTURE RESEARCH SCIENTISTS/ ENGINEERS/ AND TECHNICIANS- Th I S 
SYSTEM CONSISTS OF A CONTINUUM EXTENDING FROM PRIMARY AND 
SECONDARY SCHOOLS THROUGH GRADUATE SCHOOL * AND tHE POST-DOCTORATE - 
I BELIEVE THAT OUR FY 1984 REQUEST ADDRESSES EACH PART OF THIS 

continuum* 

.Thank you Mr. Chairman- 
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Senator Hatch. Thank you, Dr. Knapp; We're very appreciative 
of 4:hese two statements. : 

I dp haye a few questions for you; Its generally acknowledged 
that math and science education in our primary and secondary 
schools is often ina d eq uate . In dee^h is inadequacy is described as 
a national crisis by some. Whenever thewora crisis' is usedra~cry^ 
for Federal dollars is sure to follow: Greater Federal spending and 
regulation is still viewed by many here in the Congress as a pana- 
cea for our problems. Keeping this in mind, I would like to ask you 
to what degree the resolution of this crisis depends on additional 
Federal funds and Federal direction, and to what degree it depends 
on the will and diligence of parents and educators in a better utili- 
zation of existing resources? 

Dr. Keyworth^ Senator Hatch, let trie respond, if I may: t think 
the vp-ry question comes to the very crux of the entire problem 
today. There is hp way that the Federal Government alone is going 
to be able to. lead a restoration of the critical importance of educa- 
tion in general arid science and mathematics in particular, as per- 
haps the most essential investment in our. Nation's future. I think 
there is rid question that the Federal Government must be respon- 
sive, must assume a leadership role, but the responsibility lies in 
the hands of the American citizenry, from parents to State and 
local govern programs must be innovative; 

must respond to this leadership and catalytic role that the Federal 
Government must play, but it must not be seen in any way as a 
replacement for the will and incentives that can be provided in the 
home and the .school itself. 

Senator Hatch. Thank you. In the last few weeks an impressive 
number of educatibn_iriterest groups have banded together to advo- 
cate a new Federal program that stresses just two functions: a na- 
tional assessment of math arid science education, and the develop- 
ment of programs to enhance the skills of existing math and sci- 
ence teachers. What do you think about this emphasis? ~~ 

Dr. Kexworth. I think there is no question that we are all going 
tp want to draw upon the-Strongest possible data base and informa- 
tion base that we have. The National Science Foundation, for ex- 
ample, has plans to try to develop the data base that they will 
need, but let us not delude ourselves. We have a problem on our 
hands today, the problem is one that is recognized by the majority 
of the American citizens^ arid we are responding and we must con- 
tinue to respond. As assessment by itself, of course^ will not solve 
the problem. ! thirik better arid better data base, better and better 
information that cannot be gained at one time, but will have to be 
the result of years of work of how to better get knowledge into the 
classroom, how better to prepare our teachers, how to develop 
teaching modules that will improve a teacher's capability, a_ll of 
these are going to have to be the elements in an evolutionary proc- 

6SS". _ _ ___ ___ _ 

Senator Hatch. Dr. Khapj)_has testified that there is a materials 
development component in the plan which will be submitted to the 
Appropriations Committee. Let me ask a couple of questions about 

There se§ms tpbe some difference of opinion over whether there 
are not already adequate teaching-materials available,, and that the 




ERLC 



issue is really one of helping teachers use the materials more effec-' 
tively and providing some funds to local and State education agen- 
cies to buy such materials: What's your view on this? 

Dr. Knapp. I believe that the need to develop new materials is 
really quite real. That, in fact; exemplary materials for the teach- 
ing of various scientific subjects do need to be updated, dpi need to 

be~devefetpetl^-ffiis^tim p rese n ta ti o n of scien t ific eon- — 

cepts. However, there is a need also to test these materials as they 
are developed, this is also a part of our plan. I think that the way 
the National Science Foundation goes about developing these jnate- 
rials through the response to proposals from universities, from col- 
>. leges, from school districts, from education organizations, the way 
we go about judging these proposals and then developing the mate- 
rials on the basis of the quality ^of the proposal, which have been 
presented to us, will allow a wide-ranging testing of new ways to 
present — develop — scientific materials for teachers. We will devel- 
op a new and more effective mechanism, perhaps using the new 
technologies which are available for teaching that have not been 
available in~the past. 

Senator Hatch. If NSF develops these types, of instructional ma- 
terials, how do you plan to disseminate them? Do you foresee just 
making the materials available and allowing the State and local 
-education authorities to choose whatever they desire? 

Dr. Knapp. I thijnk the choice of the materials has -to be up to the — 
discretion of the local school districts. I believe that the develop- 
ment of q, curriculum out of these materials is a local problem. 

Senator Hatch. What sort of collaboration would you require on 
the development of these materials? - • 

Dr. Knapp: What kind of— excuse me? 
Senator Hatch. Collaboration. 

Dr. Knapp. I would think that the optimum collaboration would 
be the collaboration Jbet ween university scientific researchers^ rep- 
resentatives frbm educational institutions of training and educa- 
tion, and the collaboration of the teachers themselves. All of these 
working together will develop these materials in the best and most 
cost-effective way. - 

. Senator Hatch. Dr. Keyworth, the committee i§ seriously consid- 
: ering devoting a portion of the funds available in the math and sci- 
ence legislation to a program that would assist cooperative projects * 
between businesses _and schools with Federal matching funds. 
There has been some concern over which Federal agency should 
administei such a program; whether it should be the Department 
of Education or NSF, or maybe even both. Which approach would 
< the Administration prefer? . 

Dr. Keyworth. Senator, it depends on exactly how these re- 
sources — these cooperative resources — re to be used. I think we 
should make clear that-the National Science ' Foundation has strong 
links_i_n experience I with the academic community, universities and 
colleges in particular. There is a tremendous capability there that 
should be used in improving our ability to conduct preco liege edu- 
cation. The Department of Education; in contrast, has skills and ex- 
perience in interacting with primarily our precollege educational 
world. I tfiink it -depends on the specific nature: I certainly do 
share with you, Senator, ^^trong feeling that we should be very, 



-18- 



very careful to insure that the skffls and abilities of each agency 
are directed toward the appropriate task. . - 

Senator Hatch. Dr. Schmitt, you've been kind enough to come 
and be with us today. What do you tWnk about a cooperative ap- 
proach between business and schools to develop better math and 
science teaching in bur public schools? = ii 

Dr. SCTMirr Y^, &*\**«r Hnteh. First of all, let me say there ia 
quite a bit of interest in, the industrial community in this issue and 
a recognition of its importance. One of the groups that I m associat- 
ed with, the Industrial Research Institute, has had discussions of 
this issue in its board meetings. So I'm sure the sentiment in the 
industry generally would be strongly in favor of actions to help 
solve this problem. * , , n. 

I think the answer to your question would depend on the specili- 
programs. For example, I can Imagine that in communities where 
industry has a presence with scientific and technically based peop e 
that forms of cooperation and contribution could be found. Howev- 
er, there are manV communities in the United States as you know, 
which do notjiave industry presence of that type. I think coopera- 
tion at the local level would be somewhat more difficult in those 
cases. I think it will have to bo a mixture of activities that industry 

W °^MtofrlATCR/Thahk you. We appreciate you gentlemen being 
here today as top science leaders in our administration and the 
Svlrnment. You certainly added a lotto this particular legislative 
session. We appreciate having your testimony so that we can come 
u^with legislation that will resolve these problems that youve 

raised here today.. , , 

Thank you for coming. I appreciate it. . n r a -- 

Panel 2 consist* of teachers from public schools in the D.C. area. 
I'm very happy to have you here with us today. It's very important 
foTthVCongTess to hear, as Lincoln put it, "from those who have 

^M^Mfteheli" Miss Brown, Ms. Nussbaum, Mr. Brown Mr. 
Thayer/Mrs. Howell, and Mr. Goffredi, I welcome you to our hear- 
ing this moving on -this yitally important issue o f math anA sci- 
ence education. I understand that we have a number of young 
peoplehirl from your various schools. Can somebodynell me which, 
schook they're from? We're very happy to welcome a^l of the young 
Sonle here. What we're talking about is really extremely impor- 
Ktto all of ourTutures in this country. You young P^Plearethe- 
. future; We're very happy to have you here i today. I kttow tliese 
hearings aren't always easy to sit through, but this is. one of the 
mSumportant hearings that we're going to have around here for 

* K^mfolks would let me know what schools the students are 
from as vbu testify, I would appreciate it. i -- t . 

As Su JuioW, we would like to engage you in a discussion about 
this critical issue and get your firsthand views ^ . 

T will iust throw out a question here and^ there, but l want you 
all to feel free to offer your comments ajid your opinions as you 
Uke wf reahze that even though you come together as a panel, 
that SrhapTVou do not know each other. We know that your 
ShhTg exSriences and situations do differ and you may have dif- 

< . 22 ' ; . . 
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fereht L views to share. What we ^really want to know is your percep- 
tion of current math and science learning and what you would like 
to do to _irnproye_ it. 

I'm happy to take any statements that any of you would care* to 
make at this time. I might mention that all written statements will 
be put in the record in full, including the statements of bur prior 
— wtnessesi-as^hough^ompletely-deKvered. — : •• r 

Why don't we just start off with whomever you've chosen? 

STATEMENT W JOHN O. THAYER^ PHYSICS TEACHER, BALLOU 
HIGH SCHOOL, WASHINGTON, D.C. 

_ Mr. Thayer. There are a few students here from Ballou High 
School, where I teach. 

I prepared a 2-minute statement. I was going to prepare a 4- 
minute statement but I have a stack of lab reports to grade — my 
assistant principal said it would take an act of Congress to extend 
the deadline on that so y 

Serial always like abbreviated statements, but 

whatever you care to say. 

Mr. Thayer. When I was asked whether I would like to partici- 
pate on this panel I responded positively because I had been think- 
ing for some time about the problems of science and math educa- 
tion. — — ;• — - ~ ~ • — — — 

In particular, I reflect now on the influence of 6overnment-spon= 
sored , progrps on my own^ very unlikely that I 

would be a classroom teacher today were it not for the training arid 
inspiration offered in several NSF-sponsored summer institutes in 
which 1 participated ^vithin the period between 1965 and 1S72. 
These institutes, addressed curricula in ways which met several 
needs of science teachers: Knowledge of the subject matter was 
strengthened, and skills needed to effectively facilitate laboratory 
experiences were upgraded. Since : teachers usually must find 
summer employment to supplement income, the stipends covering 
tuition and living expenses were necessary to attract teachers into 
the programs. * . ' - - 

I, personally, would not have attended the institutes without the 
stipend, in which case I would not have been trained to teach PSSC 
physics, Harvard project physics or engineering concepts. It must 
be very frustrating to attempt to accomplish any task which re- 
quires training not yet ^acquired. I have seen ph.vsicR-tearhf>rR rr.mp - 
and go during thje postinstitute period, some of whom might have 
stayed on had they received up-to-date skills traini ng, encou rage- 
ment, and inspiration potentially available in a well-designed insti- 
tute. 

I can say with a high degree of certainty that without the insti- 
tute experiences I would have been taking advantage of other op- 
: portunities, for other opportunities were abundant at the time, and 
continue tc^day for one with skills in physics, electronics, and com- 
puters. - * 

The NSF summer A institutes have had a lasting effect on my 
careen I'm not sure what success criteria were used to essentially 
abolish the institutes, but it seems to me that a program which im- 
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proves competancies of teachers in critical areas, and influences 
them to keep on teaching is at least some measure of success: 
[The prepared statement of Mr; Thayer follows:] 
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JOHN 0. THfiYER 



John Th'ajer v.as trained as a secondary teacher at fester* ',: 
iittfffe "Here ^rfcelv.a to. JLA. ^M^^gtf}^ 
wlth-.maiQ.is.in Priysics anO Rauio, ana 1Y Ae^nnq oei^ 

for two years . . - _ • • - . 

Upon return to Che U.S. Mr. 1hayr,r stuoicc lor ar. . 

f^m^^^im^^l^ ftl Sere 

-Xere h^Sileaches two levels of physics and a course in . 

Engineering Concepts- . _ ._ .... ... 

Between the . years . 1965. and - 19?2 Kr. Hayer M«iv ^trpn, 
<»_ a* va-ious NS? Institutas r including P0s>C physics, .narva-u 
. Project Physics Engineering Concepts Curriculum Project and Chem 

Study. : - * . 

at Ballou High School Mr. Thayer sponsors the Engineering 
nn^ L^ -T?^ Academic'- team, the Physics Olympics, team and 
?y%S^L f 'the tmateur Ldio Station and satellite tracking 
Y^fSK'He is tnf -chobl KETCGH Metropolitan Consortium, to 
^acilttyrv He. is xne -cneuj pneinterinr representaxivo 

iH f eaSe d fes .evtKl Sams aine! to^ goals: . 

the Classroom and "Amateur adM » tion ^ College 

jeacher-trainmg experience at t £| n £°; m ^ Hilo , HawaSi). He "is 
l^Mrtr^l^T^ ■ P-^ Ct i-^llations. 

fir Thayer is- a member of the American Association otf Physics 

? olu ?^* -iSflio Relav League and Amateur >Radio research and 
American Raaio._KeJ.ay Le^& e * « swards he has reteived^ 

Development Corp Q r|tion. • *o«. °g the awards he , 

SgSc. .eacher^a^ a rd d i°n ^^ii^^.^^i.^.cf ^C^lumhia ' 
582S IIulaL e rf^„ t .^n^n_ I lc_ence luuc^or" award in 1982. 

fhavpr is -unusual in that he has ^one against the^ 
..low of -ien -n^to^ 

re U ?^| r of h su§_ or ."T^'Tnttffutes!^! just right. to encour- 
age him to continue. . 
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THE LASTING INFLUENCE OF NSF INSTITUTES 



"/hen I. was asked whether I . wo uld_ like to participate on 
tru- yanel^I responded positively because _ I had been thinking 
for some time about the problems of science and math education. 

In particular, I riilect' now on the influence_of_govern- 
ment-sponsored-prcgrams on my own career. It is in fact very 
unlikely that I would be a classroom teacher today were it 
not for the training and inspiration offerred in P several 
NSF-sponsored summer institutes in which I participated within 
the period between 1965 arid 1972. These institutes addressed 
curricula in ways which met several needs of science teachers. 
Knowledge of_tt»e subject matter was- strengthened, and skills 
needed. to effectively facilitate laboratory experiences were 
upgraded.. Since. teachers usually must find summer employment 
"to supplement income* _the stipends covering tuition arid liv- 
ing expenses were necessary to attract teachers into the 
programs. 

I personally would not have .attended. the institutes 
without the stipend, in which case I_would not have been 
trained to teach PSSC Physics, Harvard Project Physics or 
Engineering Concepts. It must be very frustrating to attempt 
to accomplish any task which requires training not yet acquired. 
I have seen physics teachers come ^.nd go during the jaost-institute 
period, some of whom might have stayed on had the y received 
.. "Pr^o^lte .skills training-,- -encouragement and inspiration 
potentially available in a- well-designed institute. 

I can say with a high degree^ fff certainty that without 

the_insti tu t e exper i ence_s_I_j*ould_ Jia_ve__b een~.tak i rig-ad vantage 

of- other: opportunities, for other opportunities were abundant, 
at thp_ time, _ and .continue today for one with skills in physics, 
electronics and computers. 

i~-.-,.03ie NSF summer inst-itutes_ha^e had a lasting effect on 

roy_ career. I 'm not sure. what_success criteria were used to 
essentially abolish the institutes* but_it seems to me that a 
program which improves competancies_o_f_ teachers _ in_ critical 
areas, and influences them to keep on teaching is at least - 
some measure of success. 



John Thayer 
April, 1983 
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DISCOURAGING OUR BEiiT 

When I see Arthur BrooX, Marina W^^i^^V. 
3allou High school! .anther? on our^ i hy.ic- j fecl 

ream pr.sent .scjencg^e^tr on o ne ^-.^^ teilc »cf S . . 
compelled to fantasy en .ioninc ^- a meanlne iai 
..some of America's best, P rov ;"; n <- from now. It 

instruction to the young i—-™^ | e ? e * se conds . Does any-... 
is a, haunt ms thBUaht, la-ting- oniy. talent to pursue 

one encourage those who have oWtOO ^^in another 
teacKtnc careers? fhe answer y u T rGSD ect to go into a 

^fc^on m^^^^^m^ ■ 
feicular sfhoo^stlm are" threatened'^ possible layoffs? 
The fact is that there is a tendency to steer -^f^, 

talented y- m g u P| r P^ 0 ^I^ e or P IlmoII 'anything.' else besides 
medicine, computer progi *"»»-Mje> faf ,: n> teachers, parents 

teaching. There is ^ f^^J £ t s c^ers_ that 

and counselors. wan^ pur yqung peop ie those 

^nilh^ni'SuIfy the crfteri, even. thoufeh it may be 
^b5 l S««-SS -a Bi«s (and t ev e „ s perbaps h a hint of 
inter ?fl/thfs c ience b or P mathem^c s r classroom^ o/some other 

cU^o^ .^--^rha^^r^^y^:ud"o: n a; 4he old . 
enticing. As °ne who no mor e"Tf eel Somewha t torn as ! write 
song Coco, "study war no more ^ £ t eacher" - to get a „ 

S fl £S? I SfdTg?°iSg n Si2S n B S of the main thrusts is to learn 
more sophisticated ways to "zap" people _ . ; .. 

Further, everybody wants ^^^^^^ ' 
competition for those students who have done well peering 
science and math classes. ^e been - team lntQ 

our . "natural teachers" on the ^ysics demon G> ,,, and other 

engineering- programs^at West ^nt, ^ 
-epu table places of higher learning. 

The qQ „tion.arises as to whether « 
talent for someone who co be a co mpu t« ^ ^ bQ d seience ; 
astronaut or an advanced weapons system e provided the 

or math teacher m a school, it_lo no^a £ t _ a _ what 

individual has the interest toucher , After clII . does it make 
is necessary to succeed a^a M acherj inspi ring ..science 

sense to assume that a ^^^'^"it than someone barely . 
or math teacher will bear more -|| u ^ out teaching? If.it 1?. 
khowledgable ..and not enthusiasts *PJu ; t seems clear 

long tdrm, productive -result? th^t those who have the 

that we must find ways « ^ ?|Sf H "s l nC then providing 

?ne e n-lssfry !„SS^-""°P-S« « «* 



careers . 



John Thayer 
April,, 1983 
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An NSTA Position Statement 



Scierice-Techribldgy-Society: 

tSraunbie 

Science andiechnoJogy influenceevery aspect of our live*. They 
art central to our welfare as >r^_viduaJs_ind_iojhc_wclf» 
society. Alt around us ire example* of the importance of science 
sMteriug>!ojyfQr_^^ 
5»nspomiion^^ vijious sou^^ 

inj number of science- and trthnology-reli ted aocictajproblrm* u 
•fell. *» _if<reasing_ *PC»«*J_ benefits. Science. and. technology aire 
centra! to our persona] and cultural welfare mnd to many societal 
problems- We must insure appropriate science education for all 
citizens. - _ 

However, the quantity and quality of science education for ail 
pcopk are _nc* commensurate with the iumsjaf.scichce and tech- 
nolofy in society. When one * ould expect budgets, time spent on 
science -related subjects, and support for science education ro be 
• ^^»'»._ ,h eJ r ■fe.deCTeasing._Ai the same .time these, factors are 
declining, societal probJemscontinue to require^njjnderHanding 
of science and technology The burden of response rests heavily 
upon i he shoulders otJl persons asspoand wjth Kienoscndeavorj^ 
scientists, engineers, classroom teachers, other educators, and 
school administrators. Many of the problems we lace today can be 
*9* Yie A °^\t P^r*™ 0 ™ educyed_in the ideas and processes of 

-science and technology. A KieMific literacy is b*tic toe living, 
"working, and detUioo making in_the 1280s and beyond. _ 

There is a crisis in Kience education. The following science- 
technology -society problems demand immediate attention: 
._ ^"defuanding of science and technofogyi^e ceetrd to our 

personal and national welfare, yet public appreciation of Kience 

education Jhai declined; . _ _ _ 

T<pf™M i n4 fn ¥?^^J^_»hd' v »^.l ■Pd sooetalprobfems which 

have an impact on the quality of life are related ro science- 

generated technology; _. 

• as the impact of science and technology on society has 

increased; the support for Kience education has decreased; 
T J^P*red ro its recent past ihe United States has fallen behind 

in the production of scientific and technological goods and services; 

and 

•women, minorities, and Handicapped persons arc undc_r_ 

represented in nearly all professional and technical roles in science 

and technology. "*~ 

Declaration . 

_ _Tbe. joal. of science education duting the 1980s b_to develop 
Kientificaily. itterate individuals who understand how science, 
technology, and society influence one another and who ire able ro 
uaejhis knowledge m their everyday decision miking. The Kjen- 
tifkally literate person has a substantial knowledge base of /acts, 
concepts, conceptual networks, and process ikilb which enabJejhe 
individual to continue to learn and think logically. This individual 
tohaftffcamihiiaktl&xkiMiari technology in society a nd 
understands their Urrutaiions. 

TheattrSotea IStid below help to describe a scienr ifkaJlr lirer- 
•*_pe^»«V_E»<*» J«I*u'e fhjoukl be ihoughi of as describing a 
continuum along which the individual may progress. The progress 
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Science Education For the 1980s 

- PiiVjpdjyyuara K.icnce education should be equated with prog- 
ress-along this continuum. 

The scienii/ioiHr aftd tcchnologiodJy lire race penon. 

• uses i science concepts, process skills, and values in making 
responsible everyday decisions; - 

__• uKSej^iaodxhowj^ie^Jrulueim science and technoiogy as 
well as how Kience and technology influence society; _ 

• understands that society controls Kience and technology 
through ihe allocation of rrsourcrj; 

• recognizes the limitations as well as the usefulness of Kience 
and technology in advinang human welfare; - 

k .™?. w * _ lr * rnajqr concepts, hypotheses. and theories cf* kience 
and is able to use them; - 

_ AJppreciateijciencc and technology for the intellectual stimu- 
lus they provide; 

• understands that the generation of scientific knowledge 
depends upon ihei theories; 

• distinguishes between scientific evidence and personal 

opinion; ._ 

_ jT^fPiP' 1 * 5 ?he : origin of science and understands that scientific 
knowledge is tentative, and subject to change as evidence 

accumulates; 

_ * ?J&**}*rdijix •J , J>'|ea , ipOS of technology and the decisions 
entailed in the use of technology; 

_ ^bM^yifkient_|tnDwJedge. _ahd experience ro appreciate the 
worthiness of research and technological dcrclopmcnr; 

• has a richer and more exciting view of the world as the result 
of Kience .education; and 

• knows reliable sources of scientific and technological informa- 
tion and uses these sources in the process of decision making. 

RecommendarJonj for K-12 Grade Levels 

EUmtnt^fx Sthooi LSei*m/L 

_ _^ c f e _ ftc 5_ , !^i4 *5 _'_ n _ ,e ^^ 1 '_P! l f , : element :ary xhopj 
program It should be used ro integrate-, reinforce, and enhance the 
other basic curricular areas so as to make learning more meaning- 
ful for children. 

_A carefully planned and anirulitcd elementary scarce curricu- 
la J^^Pr 0 *^ ^Ib.PPPo™*™*** for the sequential develj- 
opment of basic physical and life science concepts, along with the 
dcyekiprneni o/_Kience^pjorr*^ _ 

Elementary science jhould provide opportunities for nurturing 
children's natural curiosity! This helps them redevelop confidence 
i°_!lVe*rKjn and seek_ara^ 

dent thinking. Children should be given an opportunity to explore 
•pd invesugaje. their world, using. ji hands-on approach, with 
instructional matcrtab readily available. 

___The_iocu»-oi-tSe elementary science program should be on 
Ze»iei_inj|_ari children an Lupdcntandingof^an interest in, and an 
appreciation of the world in which they live. 

MiddU/Jmnior rfigfLScboei Scunc* 

The middle/junior high school science curriculum should be 
designed to acrommocUre the needs and learning styles of the early 
adolescent. &vdenu should be provided with dairy opportunities to 
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eaptort Kfefl«ihn^rr^di«u»ioa «^dir~i f«rninj 
eaberienors in the dasiroom, Ubocxeory , and fieH 

Middle/junior high i school jcknctihP3Ll4.^jr^..f?.«/* 
deveiownem o£ Kfenritolli Ctrwle V*™™*'** »« limply pre- 
pre ihem for the ne*i science course. National i~d« h-ve ihown 
Sit olienmidafe/ junior high Khool science is designed to prep-re 
students for high ichool biology with no emphasis on physical 
science. In addition, studies sh6wihai frwti than one half of the 
junior high inidenujoing on to high school .^chemistry and 
physics- Therefore, if il imperative that in imr»nam Jbrmt.t* 
Middle/junior high scb^l science hetpwird the physical and earth 

"^Middle/junior high school snidenrsir^cDiUiOU^ 
Kit nee process _ikil& and_ content, Middk/jumof high jenool 
Kience should emphisiie the sppIicMion of both ilulB aod*nntnil 
io .he irudentr personal life imtatiwa and enable irudents to 
begmeiamjnLnisc<ieM_^ 

loikil basis. Middle/junior high school irudentt .need to *ppiy 
what they ha*e tirhrdjoon »fter i heir instruction to insure the 
buring\ vitue of ihe experience. 

High Ubool Scitnci ----- ------ --------- 

The high Khool science curr*ulum shouldenable wudems to 
further develop iheir scientific and technolog^ltfteracy. Cojirxs 
incorporating well-deigned laboratory ind field work help to 

meet_this_ need. , " " " " _ ; : " " 

A biUr^ed core of two yea is of soeocc should faeteo^iredof 
uudents. cunsisiing\ol <H*_year of life science r and one yat ot 
phvt o) icience>-both taught in a K^nce-iechnok^Koejycoa^ 
— i„ t The ii wiei l i quid p i uv aewaagTSia «> 
develop iSUS in identifying Kience-bwed scrietal problemi and in 
miking decisions about their resolution. 

Students intetested Tn explcw tng_oc_prepat ing for careen in 
,cience.ertfoe,f^^^ 

ry to take addiu-nal discipline-based course* in sdvirnxd bwktfy. 
chemistry. physo. ind eaflh •ciences.JIh^ CD^^houW be 
pUnnedxndseque ced to take advantage of theitudents increaa- 
ing command of rnathermtics. 

Time~onic»kfUt.bMTW3t - X >. , ..^ 

• U>wei elementary level (grades K-3) ^ minimum of 1W 
hours/ week of science should be_«qyired._ 

• Upper elementary level (grades 4-6): a minimum of lVt 
hours/week of science ahould be requited: - _ 

• Midaie/juhior high school level (grade* 7-?>:^minimum of I 
hour/ day for at least 2 full years of science should be required of all 

Students. -.: ; 

• 5<nioi high school level (gradesl(VI2>: a minimum of 1 hour 
per day fot 2 full years of science shouldbe requitedJhe courses 
should represent ■ _bthnce_of phtiical ■ We lienors. 
}-mpfMlil_onpnnramt fa* afl [itmJtnti . 

• In elementiry. middle, junior high, and . Mnwr hjgh i school 
iradrxjcience education programs shouW provide baa* concepts 
for all srudenta. Opportunities should be avmiUbJeJot irudents wftth 
diverse Tntet esiUnd.coffiiruimena.ineluding students with eacep- 
tionsl interests and talents in scien^ 1 



• Schoob shoukl provkk educational opponunjuea in aaencx 
focallthea^rpGp^tionuSj&&.cr^^ 

• Caicg^_uwvenMies,_ and national organixations should 
incrraac emphub on science education for adults through public 

ktrurts »nd stmiruuT _ __ r 

_a_The .important conttibutions of out-ol-school education pro- 
grams tjch as muieunis. TV r pGrietariuma, and aooa. should be 
fTCTjpir^ mnA miliied by all those involved. - 
EmpUrii on tbt pnf*uion*l d^ilofmtml of idtnti fscbert 
tbroBtb *ru*n*9 offortonkML ; " 

_•_ ^3l kgea, uvuyen 'ties, and othe/ agenciea «hould develop 
teacher education and inservice education programs that are con- 
sistent with ihApolkyjWtenxnt^ 

_ _• Scjhopl ^m^he^^^^WOt^ir^tM^tH^^^ 
" and tecognition for teachers who msinrain a high level of profes- 

jional eompaence. " 

Bmpbmtit of UbatMtorj snd fi*U *Jt*4*i --- 

• Elernemiry-levei-UboraMjriindiieW aaivities should stress 
the_devek>pment of basic .inquiry skilla. 

• Middle/junior high school level Uboritory and fiejd acri vuief 
rhouH sir«SJthejg>plicat»n and eatension ot ^inquiry_skiUa aa a 
mcim of obtaining knowledge and resolving problems. 

• High school level laoorar^. aid_ fkld_ aaiv^ 
emptoi^r«qnhitheaa^ problem 
solving ind decision making, ... "~ " t 
Sd*nc* mYirmeUon nUlchit ttmdtmti' cogm/wa. fbyixsl, too* 
snd imotionml d* yflopm *n$__ -,T ' "I ~ 

«SciiooblhcHi0 provide obieaives, content, and iniiructionaJ 

stretegies ihai aieaporojxiate » the atudent'a stag • of mental. 

n^^k^^r*^ 1 !^^!*"^ ,. . „ 

• Varying strategies and rhatenat sh«ad_be^rp ? -^ed_at aU 
^radeiio a<H>nunpda« ; srudena with various levels of leai^ng 
skills and mental development. 

Empbssh on ia**c* ttid*i&*i4ju_imi 

• Efcjnentary level: a minimum of 5 percent of science instruc- 
iion should be dirraed toward sctcnce-reSied societal j ^"^ --' 

• MiduTe/iuiulorhigltKhpol WvA%mwtnxmoi\^jma»^ 
Kknrejnstruction should be directed towird science-reined socic- 

" •^Senior high school level: a minimum of20perrent of science 
instruction should be directed toward science-related societal 
issues. ' ' 

SCItNCE-TKItNOjUOGY-aOClfTYr 

SCIENCE EOOCAtlON fO« THE_l9pp> 

DimUtUiMtB 



Tbii.SSTjLPotitipn Smimeni u*j *dopi*d*»*mmoMify 
by tbt Botrloj Dirtaon in 1982. AWbrf iopUtlof ibis 
pciii** i<^«j«ioat_ire^»:-^a e _^ 
Sw<r T**b4ri AuocUiic*. 1742 Conniaia* N.VT, 
Vrsihin/tiom D,C 20009. 
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Senator Hatch. Thank you. We're pleased to have that. 

Mrs. Howell, you submitted, a formal- written statement. Would 
you care K to summarize that for us and we will put your formal 
statement into the record. 

Mrs. Howell, by the way, is a classroom teacher of mathematics 
and science to the gifted at the Stratford Landing Elementary 
. School in Fairfax County, Va. 

STATEMENT OF KAREN J. HOWELL, CLASSROOM TEACHER OF 
MATHEMATICS AND SCIENCE TO THE GIFTED, STRATFORD 
LANDING ELEMENTARY SCHOOL, FAIRFAX COUNTY, VA. 

Mrs. Howell. With your permission I'll make this a very brief 
(Comment. 

Although I could have chosen other career paths in either set 
eiice_ or math,, my decision was to teach. While there are times I 
question my career decision, as we all do, I do -not-regretitrMany - 
-mcUyiduals chose teaching because career opportunities, especially 
tor women at that time, were limited and they wanted to be sure of 
a job. 

The same individuals today are not choosing teaching but are 
taking advantage of newly opened^ more profitable career paths. 

In my statement I covered shortage of materials, the necessary 
role of upgrading content skills— riot just the methods but content 
1 covered incentives, personal tax breaks and special recognition 
for teaching performance. 

__ As far as gifted education is concerned, two of the most impor- 
tant areas are the upgrading of teachers' skills. Many of the stu- 
dents who are not able to be included in gifted programs are in 
Jassrooms where teachers are not adequately prepared to meet 
their needs. Most teachers do need their skills upgraded, as well as 
needing ^additional materials to meet the needs of those children. 

I.beheve the supply of high-quality teachers will continue to be 
limited until the standard rewards of the free enterprise system of 
compensation and recognition become available to the profession: — 

Thank you. 

[The prepared statement of Mrs. Howell follows:] 
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Mr. Chairman arid distinguished members of the Committee, |ry name 1s Karen. 
Howell. I am a classroom teacher in Fairfax County and 1 teach 
mathematics and science to the gifted at Stratford Landing Elementary 
School 1n Alexandria, Virginia, fty remarks this morning will be brief 1n 
order to leave more time for questions. 

My background and experiences do, o f course, _hayfi_a_great-4eal— to-do-Tyfth" 

what I have to say and my answers to your questions". After earning a 

Bachelor of Science degree from the University of Northern Colorado. 

(double major in Elem. Ed. and Science; minor iri Math.), I taught for 

several years iri a disadvantaged neighborhood where a good portion of 

class time was spent maintaining discipline, protecting the students from 

each others and imparting basic social skills. It was one of my most 

: ' & 

rewarding teaching experiences. In my carrent assignment, I teach 

mathematics and science to g1 f ted elementary students as part of a team 

of three teachers. This, too, is a very rewarding and challenging 

opportunity. Finally, I am the mother of two recent graduates of the 

Fairfax County High School System, ■- 



I have, been asked to comment oil the legislative proposals you are 
considering arid to offer advice on how to solve this country's pervasive 
problems of mathematics and science education. I cannot presume to do 
more than offer my impressions of the problem and tell you what, in my 
opinion, will work and what will not. 
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Computers In the classroom. Computers have captured the Imagination of 
every child (and most adults) able to put twenty-five cents Into a video 
game machine. In the classroom we are able to take advantage of that 
Interest to teach decision making arJ logic at the same time we are 

teaching math skills or spelling or whate ver. — Computers have a jpjMe 

"vaTue because" they can be used as teaching machines while also serving as 
examples of organization, logic and decision making. (They are much less 
fallible in this regard than we mortals.) Computers are definitely 
needed in the classroom at alJ levels, 

V 

Use of the skffls- already available . We are very fortunate 1n Fairfax 
County to have a, special program for the gift' 0 * which 1s built around a 
center concept. In e/ich area qualified students go to a designated 
"center" school where the gifted program Is provided. At bur school I 
teach all the mathematics and science to the fourth, fifth and sixth 
graders. The advantage 1s obvious. I know all the skill levels of the * 
students and have three years to move each of them as far along as they 
are able to go. The students understand my particular methods arid less 
time is lost trying to "figure each other out". At our school, one 
teacher with the Interest and qualification to teach math and science, 
does what It takes many to do, working part time, under different systems 

Retraining teachers and other 1ncent1t1ves. There 1s ja popular 
misconception that teachers work eight to five for nine months and then 
have the summers free. Programs to support in-service training or summer 
school courses will not .be- automatically welcomed if It 1s assumed ihat 
there are no competing activities. The fact is that the summer break is 



34 



31 



generally only eight weeks long and about jne-half of my weekends and 
evenings during the school year, are devoted to grading papers and other 
school work. However, many elementary level teacher^u^Jiayfi_thp 1r - 
sclen ce__.and -math ^ WT-s^rnWliiett^ds of teaching) upgraded, therefore, - 
In-Service courses should teach skills . They must be worthwhile, both 
while attending, and In' terms of application afterwords; and some 
additional motivation must be provided. I am not 1n favor of salary 
differentials because of the subject taught. To di^fe*e1ft1ate on that 
basis would undermine the very necessary cooperation and team spirit 
essential In the schools and would re.-ult In persons electing to teach - 
math or science for the wrong reasons. 

May I suggest that a federal program that provided optional examinations 
to teachers who wish to be recognized as ."master teachers" Jnl.ght be an 
.answer. A "master teacher" program could be established first for 
mathematics arid science teachers and carry with it either a cash award or 
a salary differential. Such a program would allow teachers who do not 
wish to become administrators at least f Some career opportunity without 
forcing them to give up the classroom. 

Personal Tax breaks . When I was teaching disadvantaged children just 
after I graduated, my income was very low bat still i found myself 
spending my own money on teaching aids, supplies and so forth, tax*" 
bracket was also low so 7 didn't get much of a refund for these 
expenses, ffe are now a two- Income household and both our tax rate and 
our abnty to spend money for equipment and supplies are higher. I . would 
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1 1ke €b suggest that a way be provided for low 1 ncpnTe_jtaaciieps-wha-^peTT(f 
TfieTr-own money on science kits to be paid back completely up to a 
reasonable celling. 

Spec 1-al -Re ed gri'i ti ofK When bur students do particularly well, we reward 
them with some form of recognition. It doesn't cost us anything. No 
special . funds are needed. It would be very motivational to ail the good 

» - - - - a . * V 

teachers (who generally are only recognized by parents when something Is 
wrong) to receive some sort of Cbrigres isl on lal or State certificate of 
appreciation.- I am sure that an uncomplicated system could be set up so 
deserving teachers could have something to put on the wail that let the 
parents and the students* know that their Senator supported superior 
performance. 

! • 7: 

1 would like to close with a personal observation. I was fortunate 
enough to be able to choose almost any scientific career path I wanted, 

decision was to teach and, while there are times when I question that , 
decisionals we all do, I do not regret It. Many of my classmates In 
college chose teaching because career opportunities for women were much 
more limited and they wanted to be sure of a job. Those same women tcday 
are not choosing teaching, but are taking advantage of newly opened 
career baths. I believe that the supply of high quality teachers will 
continue to be limited until the standard rewards of the free enterprise 
system - compensation and recognition - become available to the 
profession. Thank you very much, t would be pleaded to answer your 
questions. , v . 

i 

> - • ;va . 

: \ 
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Sfehator Hatch. Thank you,. A^e there any other statements 
before J ask some questions? 

Ms. Nussbaum. ' , 

STATEMENT OF PATRICIA PANTANO NUSSBAUM, TEACHER JN 
THE MONTESSORI PROGRAM, JOHN BURROUGHS ELEMENTARY 
SCHOOL, WASHINGTON, D C 

Ms\ Nussbaum. Before I begin to talk about my statement I 
would li^e_to tell_£ou _ tMt L _althjtm^ J _te^h in the D.C. Public 
School System, the method of education that I employ is the Mon- 
tessori method. All my background in education is from that. In 
_roy building there is a-Montessori method alongside the traditional 
program. . 

I think that I would like to mention here something that- Mr. 
Keywoflth touched on and that is the raising of the- standards of 
achievement for the children. If we can look at* what makes a suc- 
cessful learning* environment for the child, what the child needs^ 
then I think a natural outgrowth of that is that his achievement 
level can be raised: 

- llirough the Montessori method we have found that if you pro- 
vide a child with the opportunity for concrete, individual, hands-on 
experience with materials before presenting an abstract concept r 
and if you give him a chance to use those materials freely, not on a 
structured timetable, as he wishes, during the course of the day or 
the week, and if the teacher !lim__^|^iide to that materi- 

al, rather ..than just a disseminator of information, we have seen 
that children at a very early age are .early to learn concepts that 
normally are saved for later in life. 

One of the key components to the Montessori program is to begin 
children at the prescnooJ^level 3 . so..that when he comes to the ele- 
mentary level he is already reading and able to begin abstraction 
math processes. What thjs__mean|__ is that the elementary level 
child, who is realty open to discovery, ia not hampered by Raving to 
learn how to read and compute. He's already got that behind him; 
he's learned it h* the preschool stage. 

We have seen that giving the child the opportunity for preschool 
and giving him the type of environment such as Montessori offers 
automatically results in raising the standards of achievement. 

[The prepared statement of Ms. Nussbaum follows:] 
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SUEHLTiED TO THE 
SENATE CXttCTTEE CN 
LABOR AND HUMAN RESOURCES 

BY 

pairicia PAfflar© nussbaum 

TEACHER IN...THE M3NIESS0RI PROGRAM 
JOHN BURROUQ1S gUWENTAR? SCHOOL 
WASHINGTON, D.C. 



£he critical" inadequacies of today's children in math and science 
are deeply rooted In a complexity of prbblaas facing American educators. 
The fact is that by international comparison, Anerican children in general, 

fcr their high standard of living and access to tajcfrrology, cannot compete 

-- - (i 

with those of other industrialized nations. We must find a way to tap the 
inherent potentials of our children, and the solutions we seelc stand to shake 
our educational system at its very foun^tibh . We must begin now to funda- 
mentally address this problem by offering immediate remediation for our 
current student pbfnilatibn and at the Base time aiming for basic, long- 
term solutions. 
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I: Needs oi the Child for Successful Adiieyement 
S. The teaming Ehvirt^hnen t 

Foremost to Che siiccess of ray math and science program is the 
opportunity for the child to have a Concrete, individual, ' r hands*oh'' ex- 
perience relating to the concepts to b* taught. This tiost be provided with a" 
balance of structure and freedom so as to allow for useful observation 
and discovery. For example, in learning fractions, we give identical units 
cut into fractions for tKe child to see, count and manipulate.- Such 
apparatus should be made available for all concepts the child is to abstract 
arid internalize! 

The teacher's role snould be f.^jh as one of facilitator, rather than 
disseminator of information. She must be confident and enthusiastic in .her 
approach, alvays encouraging the child ta find but for himself: (Returning 
to our exanyie of fractions , she could show how two-fourths fit in the space of 
one-half and then ask: '\faat else can you find that would fit there?") 
rXjrt^rmorW, it is essential that the teacher be able to integrate math 
and sciencS into the subject areas of reading, language, histqryi geography^ 
niisic and social studies. 

The ahildreh snould be able to work oh their own daily time-table, and at 
the subject of their choice, provided they cover the basic req^jirtsnierits 
of the curricula. Si this way there is alwiys a variety of work going oh 
siniiltandously in the classroom which promotes sharing and exchange of 
ideas. Ttie child is allowed then to follow a problem that interests him to 
its satisfaction and solution. 

These are the major factors in stimulating and developing tpe child's 
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natural curiosity a:id arive to order and make sense of his world. 

B. Pre~Scnool Ecfcyatiori 

Although it may appear Irrelevant to the discussion at hand today, 
we most here tnake a case for the availability of quality, pre-school programs 
by public school districts. No abstraction or theory can be made without a 
basis in fact, and the period from age 2% to. 6 is the optimum time for 
learning language in general, and language of fact, in particular. This can be 
related to color, rrurber, compart ,>ons or classification. Such acqusition 
is made without effort by the pre-school child and his capacity for vocabulary 

knows no bounds, tn addition, basic mathematical concepts, including 
processes and opera tibcis; as well as reading skills, can, without coercion 
or "drill," be acquired by £he age of 6. Thus it is that a Monteseori pre- 
schooler enters the elementary class, as a reader, on the verge of abstracting 
addition and subtraction, able to classify groups of the vertebrate animals: 
a keen observer, comfortable with concepts of comparison. 

'fhe long-term advantages of a quality education at the age of 3-5 
is well documented, 1 Prom this kind of foundation the Mohtessori child can 
eventually, by age 12 , h^- exposed to advanced work often presented to die 
average child for the first time in high school: 



1 *£Nichols, C;"Effects of Mchtessori School Experience," Young Children . 

July, 1931:' _ 1 

miler, L. and Ir r,_L^"Fcur Fte- School Programs," Society for Research 

and ChiId_Develo^ment^_iJptic>eraph ± __ _197A -- 

_ Miller, L. and Jones, B. "Four Pre-School Programs: Their Lasting Effects. 
Erik Document. # ED 171415. 
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C: Raising the Standards of Achievement 

Hopefully, it has been made apparent thus fair that by providing children 
with the opportunity for pre-school education and learning envfirciTOerits which 
employ those principles and materials suited to his needs, what follows as 
a natural and enthusiastic result is a higher standard of achievement. The child 
has shown us repeatedly that many of the standards we set are below his 
capabilities. Regarding this issue, reference has been made to the Montessori 
method because it. has proven more successful in many cases than the 
tradit ional me thods of education. There are now 57 public schools in 12 
states (as well as hundreds of private schools) which implement this method 
on a large scale, some of which show excellent results.* 

II. Needs of the Classroom Teacher 

A. Prbolems Encountered by Current Teachers 

Speaking from my experience as a' Montessori teacher- and in speaking 
to those who do not employ Mxitessori „ I find there are camcn concerns , the 
roost urgent of which are: " 

1) need for iri-service training of cu. renn teachers* and 

2) lack of resource or specialty teachers due to: a] ihaaequate funds 
for hiring at competitive salaries 



*The~ ^cDpweil Montessori School in _^iwaui^,_which_is_rax^lly + __ 

socially arid intellectually balanr.-d , reports that, their chiidten_ranked_ second in 

the city on the UBS, topped only by those children enrolled in the gifted 

and talented program. Similarly, the Sands Montessori School in Cincinatti which 
ranked 30th and 40th out of 76 in reading and math respectively in their 
pre- Mxitessori days, now ranks 2nd and 3rd. Their enrollment includes a citv- 
wide population of children (43 per cent of whom are welfare recipients) 
and handicapped and learning disabled children. 
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b] shortage of qualified applicants 
3) lack of - basic equipment arid materials with which to present 



concepts and provide follow-up work: 

In a world where technological and factual information accumulate and 
develop and change at such a rapid rate, the resource te a cher becomes the 
key source of information, a link, as it were, between the teacher and 
current advances in the field. By the same token, however, teachers with 
special interests ; or particular weaknesses , also need the opportunity 
to enrich and update tfeir knowledge and technique! 

It must be-emphas i zed here — that to provide for any of tfie above 
needs (iri-service training, equipment or resource teachers) in isolation is 
to render the others useless: A teacher, inspired by a workshop; eager and 
enthusiastic, but having no access to proper equipment, becomes frustrated. 
A laboratory of highest quality^ without the guiding hand of a qualified 
teacher, remains lifeless. A resource teacher who puts children in contact 
with his subject on a weekly basis without facilitating classroom oppor- 
tunities for repetition and application only serves to relegate the 
concepts out of the real world of the child's interest and imagination. Thus, 
there is established a cycle by which m^ny potential math and science 
achievers are thwarted : Few children pursue math and science courses in 
high scnool and even fewer consider it as a career. 

B. Future Teachers: Incentives and Training 



competent pCTsonnel, often loses such professionals to fields that offer 

nr>r-j lucrative salaries, This applies to teachers in general and to specialized 

to?ch/Trs in particular - 



The education of our children, which calls for the most qualified and 
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Staffing problems are better resolved by providing condensation 
comparable to that of business, government and industry, than by funding 
scholarships for teacher preparation. When payment of scholarships is in 
the form of red^rtred service, the most competent teachers move into other 
professions after that period of service. That is what causes our c u rr e nt - 
shortage of personnel: 

Regarding teacher preparation, we must refer to those methods cited 
which promote the success of the child. If we are to promote higher standards 
for our children, teachers must be comfortable in a methodology that ■ 
allows the child individual experience and intellectual freedom for dis- 
" covery. in the areas of math and science particularly it is essential that 
children come out of their textbooks and away from their desks to see what - 
the wider world has to offer. The teacher must be his enthusiastic guide. 

III. RecomraidaEions on Government Raiding Proposals 

A. Proposals Affecting Current Students and l^achers • 

Monies need;-to be available as suggested in Part II A, i.e. , for 
equipment and materials; for in-service teacher training: and for hiring 
resource or specialty teachers. These should be available directly from 
the Federal Government to school districts as needed, in part or in total. 

Hie government is i*ot in a position to mandate higher standards of 
achievement but could well promote them through incentives. For example, a 
school district tor a particular school or region in that district) could 
submit a five-year plan i" r Improvement of science and/or math, including 
a curriculum and the level of achleA^ment anticipated, ^tter the two 
years, the plan is reviewed and funding continued, based on the results. 
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Other options include: graits to colleges and universities to 
develop^ progr a ms for current teachers, especially in areas where tech- 
nology is being intoxiuced and updated? tuition grants to teachers to 
cake such courses? providing money for salaries or salary supplements to 
highly skilled specialists in teaching. It mist be emphasized that the 
■aininistration and ncnitoring of such funds require a TTTiriiircin amount of 
paperwork on the part of the teacher so that his performance in the 
classroom is not compromised. ~~ 

s 

B. Training of Future Teachers; 

Here again , the government cannot and should not make requirements 
the d^alifications for teacher certification. Yet, in view of the need for 
"a teacher training program that is more in line with the needs of the 
child, monies should be available to colleges and universities for the 
purposes of studying and developing successful programs and ultimately 
implementing then. . 

Finally, vie must encourage future teachers with assurances that they 
can acquire a decent standard of living for themselves and their families 
in the teaching profession; This requires gtving to education the priority 
in both state and federal budgets that it deserves. 
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Senator Hatch. Thank you. _ „._ ..; - - - 

Mr. Goffredi,_as I understand it you're the chairman of thf_ de- 
partment of mathematics at Wakefield High School in Arlington: 
Do you have a statement? 

STATEMENT OF LOUIS GOFFREDI, CHAIRMAN, DEPARTMENT OF 

MATHEMATICS, WAKEFIELD HIGH SCHOOL, ARLINGTON, VA. 

Mr. Goffredi. Senator, I think a couple of the points that have 
already heefi mentioned^ dealing with salary, summer jobs the 
teachefs' wish to get every year— I've been teaching 17 years and 
^Smpleased to say I think I have my summer job already lined up 
-this year: The problem with that is that teachers don t have the 
Freeaom to take_c_ouraes:fdr their enrichment to take .courses that 
will give them better preparation For the hew materials, arid for 
the new approaches to mathematics that we have today. 

The computer era is upon us. When I went through college— I 
graduated in 1966 from college— we didn't have microprocessors. 
IVe had- to piecemeal, on my own, take a course here, a course 
there, whenever I could afford it, when time constraints allowed 
me to afford it. c — ._ - Sr. 

During the summer I have to get ^ job I have a family, I have a 
child. We have a mortgage. It would be nice just to have a scholar- 
ship to go to American University or Maryland University, but the 
scholarship doesn't pay For my mortgage. It doesn't pay for our 
clothing or theses t of our summer vacation, as it s called. 1 hat s 
sort of a misnomer because my salary is_based on a 200-day calen- 
dar. If I miss a day I'm docked one two-hundredths of my pay, so, 
I'm yet actually to get a paid vac_ati_on_while teaching. That s, as! 
say, a misnomer. It's a misconceptiori that people have. A teacher s 
salary is for the time that they are teaching. Trying to gotojschooi 
during the schoolyear, trying to take classes at night— I have a 
family, I also have to correct papers. I have to correct the papers. I 
have to grade the papers. I have to evaluate the students and pre- 
pare my next day's classes— next week's classes. These are things 
that have to be addressed when we're talking about continuing 
education for teachers arid attracting people to the teaching profes- 
sion. When someone coming out of school or someone who is cur- 
rently iri school hears frdrh the newspapers, the media; et cetera, - 
that teach -rs are generally the low-end of their class, that persons 
that areer -plied iri education courses are primary the lower levels 
of the university student body, they're not real anxious to join that 
group^It'sr. jt a nice thing to go into a group that s already labeled 
as being the dummies. • ______ ., 

Iri bur wcr * people continually ask me when I m going to move 
up to become a principal. _That's_a totally different branch of work; 
its riot teaching; it's not educating students. You_ hear about a 
principal who moved back to the classroom. These are just attitu- 
dirial image presentations that teachers live with every day. This 
lack of recognition of the importance of our job— image in gener- 
al-^is what teachers are fighting. ._ s _.. . ... 

Currently _bn_e of the big proposals in northern Virginia is to go 
back to the closed campus. Well, the clbsed_campus, in this day and 
age, is a rather difficult thing to define since we have so many pro- 
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grams for students who are outside the actual building. What this 
amounts to in essence, or al least their explanation For _vvhy_ they 
should do this/ is they really are trying to keep the schools as de- 
tention centers for the people th*t they feel that are going to be 
out in the community shoplifting and doing damage These are 
things that teachers, wonder about: Here we're told we re supposed 
to be educating students and yet they want to put into Ihe class- 
room— the courts in situations have complained to the schools that 
they've kept this young person from receiving an education when 
that young person has just finished being involved in drug deal- 
ings, in the school, and the school has suspended _them indefinitely. 
Well, a 3-day suspension is the maximum and they re back in 
school This tends to weigh down the teacher. It tends to weigh 
down the impression of the school. It tends to keep us from per- 
forming our tasks at the optimum. There are many, many things 
that I would like to be able to say. There are many things that 1 
think can be done to improve the education of our schools— of our 

St T d her^f are a lot of problems that have to be addressed and it has 

to start at the local level. I hope that some guidance from the 

upper levels will begin here in this committee. 
Senator Hatch. Thank you, Mr, Goffredi. .-- 
Miss Brown, Miss lona Brown, is a math teacher at Paul Junior 

High School, Washington, D C. 

STATEMENT OF IONA BROWN, MATH TEACHER, PAUL JUNIOR 
HIGH SCHOOL, WASHINGTON, D.C. 

.Miss BROWN ^Yes, I have some students here from Paul Junior 
High todaVr ^ • ' _ .... — _ - T . TT . . : 

Senator Hatch. We're happy to have you Paul Junior High stu- 
dents with us. _ , - : . 

Miss Brown. I have no formal statement. I began to prepare 
something arrd'then I read toe issue brief and found that most ot 
what J had said Was covered in that brief, so I don t have a formal 

statement awa re of the problems in math and science. I 

think part of our problem in math and science— unlike other 
fields— is that teachers are assigned very often to mathematics 
simply because they know how to add, subtract, multiply and 
divide Currently in our school we're short a math teacher and the 
business teacher— or a business teacher— was selected to assume 
the role of a math teacher for the various math classes. A science 
teacher had to be relieved of her responsibility because of a reduc- 
tion in force, so a physical education teacher who had some science 
courses was then assigned several general science classes. 

I think this points out one of the problems we re now having 
with children not doing very well in math and science nationwide. 
I am a product of having received the National Science Foundation 
grants for 3 years, and Hun a strong advocate of the j)ro^ram_that 
they have. I certainly think that in-service training would be one of 
the things that we need to update math and science in our schools. 
Teachers definitely need the in-service training that the National 
Science Foundation could afford. 
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Senator Hatch. Thank you, Miss Brown. 
— Mrs: Mitchell is a fifth grade teacher at the Rock Creek Forest 
Elementary School, Silver Spring, Md. We're happy to have you. 

Mrs: Mitchell: Thank you. I'm happy to be here arid I have: 
some of my fifth graders here today. 

I did not prepare a formal statement, but I do have a few things 
that I_want to_ comment on. First of all, I might say, I am pleased 
with some of the new developing things that are going on in our 
county, _as,far :.a^curricUjurh_ _for__math_ and_Acience_goes. Our spe- 
cialists have seemed to have identified and seen, as you do, that we 
have a real need to improve math .and _scjen^_in_our jrouiity ._ _ 

The curriculum for math has been jntroduced to _my_ school just 
last. year. We are given a whole new guide by which we teach. We 
are given a whole new system by which we grade assess our stu- 
dents. We have math cards by which we keep a record of each 
child's individual performance. I am very pleased with the way the 
curriculum was written, and I think it is a very, very good system. 

I do have some concerns with this — I'm just going to share this 

with y©u because I want you to see that there are some positive 
things toing on. But there are problems in ours in that there is a 
rfrbmeifclous amount of time involved in providing for the curricu- 
luni i__dewlbpment and implementing the development into the 
classroom with the day-to-day work: 

The way that our system is set lip, mthina year or two we 
should be on a computer — we will one day have a math aide for 
each school who will be involved in doing a lot bT work— assessing 
work—with the children. It's paperwork that takes a lot of time: If 
you give the time to the paperwork the time is coming out of pre- 
paring for other things. There is a good goal and I think once we 
get there with our math curriculum it will be very good. The prob- 
lem is that we're implementing a program right now, in my school, 
that we're not really ready to do in complete form. 

I'm seeing this also with science. We have a new curriculum that 
has just been written: My school is notion the science system, but I 
wM.able to get hold of the hew very 
pleased because of the expectations that have been changed for the 
children. I'm happy to pee that people have recognized, due to tele- 
vision, due to whatever media, children have much more sophisti- 
cated knowledge of science as they're coming to school. I think we 
were spending a lot of time teaching things that children really 
knew. So there has been an upgraded system there. 

As I read through the guide I was very excited as to what I will 
be teaching 2 years from now. I will not implement it at this time 
but my feeling immediately was where will be the materials that I 
will be teaching these concepts^rith: I think that is my main con- 
cern. Therejs_a need somehow— I don't know whether it's through 
a Federal grant or at local- level by the States 

ers dd receiye material to help them jm- ' 

plement programs. Again referring back to math, i went to many 
math workshops to help me understand this new curriculum 
system and they were great. The workshops were veay^kd^&esting 
and I learned many new ways to help children truly understand 
- fract ions^ truly understand decimals and things. When I go back to 
my school I don't have the materials that they used at the work- 
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shop so there's a need For some kind of coordination between cur- 
riculum arid materials available. I am sure there are at_some 
schools wonderful materials in boxes somewhere that teachers 
have rib knowledge how to use because they didn't go to the work- 
shop that I went to. There's a definite need for some sort of coordi- 
nation. -- -" -j, — if - — * 

I would also sa£ that. J)articularly in the areas of math and sci- 
ence there are needs for aides— an extra person to be available. I 
can stand in front of a classroom of 34 students and easily teach 
language skills and possibly social studies. When it comes to _doing 
matYiz%r&:ttience *p \eed "a true manipulation of materials. You 
have to have another person there or you need to change your pro- 
gram, if the children are to look at science as more than a vocabu- 
lary list, if they're going to jet into analytical thinking. If you can 
dp science very well I think if s going to automatically carryover 
to mathematics. Recently jhere was ari article in the paper ^regard- 
ing the problem that high schoolchildren are having with math 
problems. Their cbmputational skills are great but to do math 
problems seems to be very difficult. I think if we _can imgroye sci- 
ence and analytical thinking, comparing, inferring and predicting, 
it's automatically going to carry over to problem solving. - 

One other _,hi_ng_I wanted to refer to. I know there are a lot ot 
thoughts on teacher grants and schdlarships or scholarships for col- 
lege students_whp show an interest in getting into teaching jvho 
have a background in science. I think that's very gooa. I do have 
just one thing I might mention about that. I know the teacher field 
is very closed as far as new graduates jetting into the field. I might 
suggest that a look be taken as far as giving the schol^h^s and 
grants to already employed teachers, as much as possible, because 
they are already in the system; They will therefore be ablete share 
their .skills with students. IJfcriow of young teachers who graduated 
recently, science majors; who wanted to become teachers and took 
education courses. They cannot get a job because of the surplus and 
things like this; There are people out who are available and who do 
have skills but cannot be hired. * . u , 

I think there's a real need to deal with what is in the school 
system now. - , ~ ~ -j 

Senator Hatch. Would you say there's another need too, and 
that is that we need to train and retrain teachers? 

Mrs. Mitchell. Oh, very much so. Particularly in science. 1 don t 
know about math. I find that most teachers can open a math guide, 
if they have to teach a l new _skill L arid feel a little hit comfortable 
with it. In science if a teacher doesn't have the skill I know many 
teachers will not do anything more than use the book. If a teacher 
brings out material; does an experiment and it fails, the teacher is 
often embarrassed arid that is the end of science for the^year. 

Senator Hatch. I see a lot of heads nodding favorably to what 
you've said_ there. Yes, go ahead. -- - - ; -- 1- 

Miss Brown. I might add something. Mrs. Mitchell mentioned 
that jhere was an article recently which said the stents are not 
doing verbal math problems well. I_ think part of 4j)fe re^oir chil- 
dren don't do math problems well is that the teapfiers don t know 
how to teach math plroblems. 

Senator Hatch. This retraining would help. 
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Miss Brown. Definitely. It's more than computation. I think the 
problem with mathematics how is that everybody thinks of it as ad- 
dition, subtraction, multiplication, and that's it: Children are doing 
better now computationally, but they're not able to analyze be- 
cause their teachers are iidt able to teach them how to analyze, 

Serator Hatch. I appreciate those comments. Our last witness 
Here this morning ^ Mr^ Clinton Brown^ wha is. chairman^, science 
department, Richard Montgomery High School, Rockville, Md. 

Mr. Brown, we're, happy, to-hear what you have to say. 

STATEMENT OF CLINTON BROWN, CHAIRMAN, SCIENCE. DEPART- 
MENT, RICHARD MONTGOMERY HIGH SCHOOL, ROCKVILLE, 
MD. 

Mr. Brown. I thank you for the opportunity of being here. This 
is exciting to me. J speak best when I have a piece of chalk in my 
hand and a blackboard behind me, stf if I stammer a little bit I ask 



you to for^ve me. _ 

I read through the brief, which was quite interesting, going 
through all the proposals in the H.R. 1310. It was quite comprehen- 
sive and it was as if someone was standing behind me watching the 
teaching and what has occurred_in the school system For the past 
10 or 15 years. It was good tb_see_ how accurate it was: Aa I went 
down through it there were a couple of factors ihki I would like to 

speak to in a precautionary manner- 

No. 1. The in-service programs have been mentioned, and i ertec- 
tive teaching really depends onjhree interrelated factors. One is 
knowledge in a subject area. The second is teaching techniques. 
Being able to communicate _ the tadwledge which a teacher has. 
The third one is behavior management. If a teacher can t jteej) the 
34 students in their seats all the techniques and all the knowledge 
is not going to be helpful to those students. I see it as a threefold 

teacher effectiveness. ■- ^_ . - 

The in-service program addresses, many times*, the techniques 
and behavior management but is weak en the knowledge area. Al- 
lege courses are very strong on knowledge area and miss the other 
two. If we could find a common ground between those it would 

probably address the issue better. ' ' ■ . 

There was mention of loans andscholarships for students going 
into science and math and- especially teaching. A payback time of 
approximately, 3 years was mentioned there _ I would ^courage 
consideration for a longer period bf_payback time, possibly a year 
per year or even a year and a half payback time for every year in 
school. Mainly because it takes a long time to know whether you 
cah be^a teacher— an effective teacher. It would take 4 or 5 years 
for^someone to develop the skills to_teach correctly. _ - - 
There was mention of new curricula packages* for science and 
math. During the late 1950's and the early IJ^s there were sever- 
al very good curricula packages pv* out. The BSCS biology, the 
yellow-blue-green, the chemical, the chem study approach^chemi- 
cal bond approach, the PSS physics, the Harvard Project Physics, 
all of those were excellent packages. Tremendous new materials on 
the market. A iot of money was made ayailable to schools ^pur- 
chase material. Mfimy schbdls now have that sitting on the shelf be- 
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cause of the conflict between the ideas it Jaught and what the SAT 
tests ancj the college achievement tests measure: Those particular 
packages are good on inquiry and discovery approach. It teaches 
students how to think and how to analyze. How to get into an ex- 
periment and find an answer. Then when they take a SAT test, it 
asks for factual memorization. Students begin to fall down in 
scores. They were still being educated. They were still doing very^ 
- well* but they weren't_being asked the material which they learned- 
We have been encouraged to teach to the SAT and to the college 
achievement; as well as to the advance placement tests, which" are 
much more factual memorization; 

There was mention of joint sta ffing between professional organi- 
zations and schools, which would be excellent, except that a person 
extremely knowledgeable in physics or chemistry walking into _a 
school might be very weak in behavior management techniques 
and also teaching techniques and find it very frustrating to try to 
teach a group of students, as well as a teacher walking into indus- 
try needing training to do that particular job. 

There was mention of industry allowing teachers, to increase 
their skills either after school or summertime, as working part 
time, and the industry being^iveri a tax break or — some type of a 
tax break because of that. v 

As was already mentioned on ptek* panel, many teachers already 
have a second job and they need it foi^financial reasons. Unless the 
job offered by industry paid the same x>r. was as mentally challerig- 
ing, I don't think the teachers would give up the good job they now 
have to^do the job with industry. 

There was mention of teacher awards, which are very good and 
all teachers would like to be rewarded: Sometimes the award is 
given to a teacher not because of classroom effectiveness, but be- 
cause of time put into publication, community relations and being 
visible to the community. That time, sometimes, is taken away 
from the classroom. That teacher has not done as good a job possi- 
bly as the teacher next to him, but the teacher next to him hasn't 
published or been on community panels. -Then the teacher more 
visible receives the award and it could have an opposite affect. The 
teachers could teach less because they see a teacher riot doing as 
' well rewarded. 

Therr was mention of high school science arid math require^ 
merits being too lenient. I highly reinforce that. I think in Mont- 
gomery County, as well as the State, it only takes two credits of 
science to graduate from high school, and it can be any two credits., 
I could take a credit of horticulture, a credit of environmental sci- 
ence and graduate with an academic degree — and go on to college. 
I would encourage some type of an increase in what is required, 
s and even what courses are required to graduate from hi^h school 
with an academic degree. 

If all of these programs are successful, and we do increase sci- 
ence and math training of teachers, we do increase students want- 
ing to go into science^ and math, teaching, we may find on the other 
end we haven't solved the problem because we still have a great 
disparity between industry and technological salaries and science 
and math in high school. In the 14 years I've taught I've seen 3 
excellent physics teachers leave the school system: Two of those be- 
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cause they were drawn away by salaries equal or bett|r by indusr 
try, the other one is retirjngjhis year at the age of 65. Two chemis- 

* try teachers that had masters degrees in chemistry ieftjor indus- 
try. All of the peo^le^who replaced them were not trained in the 
areas* thai these teachers taught, and are now getting trained. As 

' soon, as they are trained there's no stopping them from going on to 
the tetter salary. 
I appreciate the time I've had to speak. 

Senator Hatch. Thank you. I_ think 'each of you has added a 
great deal to this discussion here today. - • 

bet me just ask one question, to ^those of you who would care to 
respond. Is it your experience that the interests of both beys and 
girfe in science and math is the same? Is there a marked difference 
and "if so, why do you suppose there is? How can we get kids ihter- 
\ested in math and science in these modern times? 8 -- _ - ' 
V Mr. Goffredi. I'd like to speak to thdt a little bit. .Currently I 
think the emphasis, where the acceptance by girls and . boys of 
taking math coursesv being in math . courses, succeeding in math 
andxscience courses, is much better than it has been. I remember 
wherKl first started teaching, frequently a girl would not want to 
dp th^t well in a math or £ science course because of a stigma at- 
tached to it. It wasn't a feminine-type thing. I think now that s 
changed^ at least to a good degree— some degree, so that women 
are now going into - the sciences with much . more enthusiasm than 
they had before, and it's a much more accepted thing. 

Senator HAtch. I was the coauthdr, along with Senator Kennedy, 
of the women and science program in the National Science Founda- 
tion. I really b&ieye that Jve dught to be encouraging onr young 
women to get into science a lot more, It's really a jplace where they 
can make a tremendous mark. Today there is such a dearth ot 
young people who really are getting into science. There s a lack of 
teachers in the field/although you've indicated there may be some 
who could teach' if they were just given the opportunities, which 
was interesting to me. I\ would like to know a little bit more about 

* that. If you would care to. write to the_ committee, we would love to 
have whatever information or insights you can give us. We're finck 
ing across this Nation there Js_a Jack of math and science teachers 
as well as other technical personnel. I'm convinced if young women 
really want to make their murk in society today, the sHonceTield is 
one of the best areas where ibey can, where _we_are_ working to 
take down a number of roadblocks to their career opportunities. 
Part of that is also teachers. Teachers need to help young women 
understand that and, of course, at t£e same time they 11 help young^ 
men too, because a lot of young people who have the capacity ox 
doing math and science work really don't go into it because they re 
not encouraged. Or* they think it's tboxtbUgh, or they don t want to 
put in the work. They don't realize that the rewards at the end of 
the line are very, very good. I think we need to have some educa- 
tional proems that helps young people iq realize how important 
math and science really are to this society^ - - 

I'm sorry to have interrupted you. I was interested in those par- 
ticular comments! I just wanted to make that point. 

Mrs. Howell. I would like to add that as far as the elementary 
level, I feel that it is both boys and girls seem, to have the same 
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interests, but it really depends upon the teacher— her skill and her 
ability to get the children excited in those areas. As mentioned 
before, the teachers do need further training or upgrading of thi^fe* 
own skills. It's very difficult For a teacher to get tnem excited or to 
encourage children if they themselves do not know the answers. I 
do 'not feel that jusf being able to open a teacher's guide will allow 
you to do that They need t(f understand much more fully than just 
the j^ide;would_allw t<l.do._ _ _ ; 

Senator Hatch: You would agree then with training and retrain- 
ing of teachers? : 

Mrs. Howell. Definitely. 

Senator Hatch. Training that would enable them to become 
more proficient at teaching math and science? 

Mrs. Howell. Yes. I ,think that once the children are very, inter- 
ested at elementary level, it will continue. Many of them because 
of the poor concepts they get in math and science at the elemen- 
tary level when they go bh to junior high and high school they 
have lost the interest. They may take the courses arid with the big 
gaps they have in their basic background they can't comprehend 
what's presented at-that higher levelr . 

Senator Hatch. Thank^ou. 

Mr: Thayer, ,did you have a comment? 
__Mr. TJiA^R^Yes, At our sch<^_Baltou_High School^ we have a 
special program for science and mathematics: About one-faurth of 
the school is in the program. It's a 2,000 student comprehensive 
high school except for that group of 400, 9 through 12. We have 
equal numbers of women and men, and women do pursue scientific 
careers. I noticed today that Arthur Brooks and Maria Henderson 
are here. They are leaders of our physics demonstration team, 
which demonstrates — presents demonstrations to the community. 
Here are two people who are what I would call .natural teachers. I 
find it discbura^ing to hear that someone who is trained and wants 
to _? et i nt P teaching, In a critical field, can't do it. I, myself, don't 
want_ to really encourage someorie_I r^pect ti^o ihto a profession 
not widely revered* and where in many districts with 10 or 15 
years of experience they may even experience lfiypffs. ] 

I would like to see if there's a way where someoneMike Arthur 
arid Maria could be encouraged to go into teaching. They wori't — 
they'll become engineers. What will happen if we just retrain and 
we don't have any fresh, exciting, enthusiastic^ young .people 
coming into teaching in critical fields? Is there any way of dealing 
wit^ that situation? * — - — — — 

' Senator _H atch._ Well;_ we'll have _to__lppk_ into that. 

tet me ask another question: This will be the last one I'll ask the 
panel. Do you teachers feel, and i_dp ^pu r .ftiends and colle agu es in 
the profession feel, that you're getting sufficient support from par- 
ents and from communities in the area of math and science? , 

Mr, Goffredi. We're getting a lot of questions about will, we be 
able to handle it. In terms of support we're being asked: Can you 
really teach our kids about computers? Can you really teach us 
what we want? — _ s _ 

^nator HATCH. This is 

Mr Goffredi: This is what the parents are asking, and very rea- 
sonably they're asking that, because it's been mentioned that a - 
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person going through a university with knowledge in computers or 
in science will very readily go toward where they can mafce_a_ suffix 
cieht salary. The salary scale in Arlington is one of the high salary 
scales in Virginia. The starting salary is $14*000 for_a_first;£gar 
teacher with a B.A1 After 15 years of teaching, with a master's 
degree, the salary scale stops at $29,000, which sounds reasonable, 
but you're talking about waiting 15 years to make $29,000. They 
know very well From their friends and their contemporaries that 
they can be making that much in 2 or 3 years in many.of the com-* 
. puter areas. Right now, that's a problem in us getting the teach- 
ers — fresh teachers— as has been mentioned that are capable,* that 
are well trained,, that are well prepared. It really does hinge on sal- 
aries in thatxase^ . * < 

Senator Hatch. Those are very ' interesting comments. Mrs. 

Mitchell, we'll make you the last commentator this morning: ' 

Mrs^ JVIitcheLL. OK.' I just had to comment in regards ta parent 

and community involvement.. It was mentioned earlier that the 
^ui^tiyh begins at ,H^ine, the community and .things like this. I 
would say just as regards my children, if anyone in my class does 
, ' not perform well in math, they take a report card home that does ^ 
not have a good grade, I will definitely speak with the parents, but 
if I did not they would come to me. But generally if a child does 
* poorly in science, that's just science, the parents do not seem to be 
concerned. I don't know if science is looked at as a career, and if 
my child is not going to be a doctor or whatever, it's just not looked 
at as reading and math. Reading and math are the main concerns. . * 
For some reason science is just not looked upon as important as the 
other subjects are. _ _ . . . . 
. Senator Hatch. Miss Brown, I could tell you wanted to say-some- 
thing so we'll make you the last one. , \ ; ' '• '* 

Miss Brown. I wanted to just address this^thiqg abbut parental 
support. I think part of the problem, that we have in mathematics 
today has been caused by parental pressure and what is now popu- 
lar. We were in a stage of new math, in quotes, at one time and 
parents weren't able to understand what'their children were doing, 
The.i there was -this back to basics cry, and as a result of children 
doing only basics aow we find another deficiency — they can't ana- 
lyze an<Lthey_ca_n't v dbjverbal. problems. I think we have to take 
with a grain of salt sometimes what parentg want for their chil- 
dren. They don't always know what's-best. : _ 

Senator Hatch. .This has b^en a tremendous panel. I realty ap- 
preciate all of you" taking your time-to be here. I really appreciate 
all the young men and women who have attended today. They've - 
really^ been tremendously well behaved and I commend all of you 
as teachers fortthejob you are doing. The comments that you have 
made have beeWvery enlightening to us. It's good to hear from 
people who are right there in _the front trenches meeting these 
problems day in and day out. These bills, we hope, will be extreme- 
ly important, and will result from the best possible thinking "we 

can get. _^ _ ; . . _ 

• Your testimony today has been not only practical, but education- 
al for us. Let's hope that we can fulfill some of the mandates that 
you've given to us. . ._ 

Thank you so much for coming. We appreciate it. 
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Our third panel consists of representatives from scientific soci- 
eties, which are important groups because it is their members who 
are the working 'scientists in industry and universities and who are 
rppunsiblejer America's preeminence in science and the strength 

of American industry, \ __. f _ 

_ Tomorrow's scientists and engineers will come frqm today s 
grammar and high school students. Therefore, I believe _th|t_the 
scientific jkKueties " have a vital role in assisting the education of 
these youths.* .- ; 

I welcome Drs. Hogan, Parry, Flint, and Boehm. I very much 
'welcome^theiryiews on the important issues before us. _\ 

Bbjh Dr. Parry and Dr. Boehm are from my home State of, Utah. 
Dr. Joseph C. Hogan is deari emeritus; School of Engineering, Uni- 
versity of Notre Dame. He's here on, behalf of the National Society 
of Professional Engineers and the National Society of Engineering 
EkiucatiohV < -' - _ ; _- A- 

Dr. Rojsert Parry is a distinguished professor of chemistry, Uni- 
versity of Utah. He's here on behalf of the a American Chemical So- 
ciety. 1 : _ " ^ 

Dr. Franklin Flint, chairman of the department of Jnology, Ran- 
dolph-Macon Women's College, Lynchburg, Va., is here on behalf of 
the American Institute for Biological Sciences. _ . 

Dr. Robert F. Boehm is chairman of the department of mechani- 
cal and industrial engineering at the-University of Utah. He's here 
on behalf of the American Society of _M_ecM_mcal_En^neers. 

These societies know how to put the pressure on me in having 
my fellow Utahans here to be with us. We're happy to welcome all 
four of you here today. ; 

I haVe a problem. I have a chairmen's meeting at 12 o clock. I 
may have to submit written questions tq all of you, but I'd still like 
you to summarize your statements as* best you can. That will give 
me 2 or 3 minutes to get over to that chairman's meeting. It was a 
quickly called meeting but I better be there. 

Shall we start with you, JDr: Hogan? 

STATEMENT. OF DR. _ JOSEPH C. HOGAN, DEAN EMERITUS, 
SCHOOL OF ENGINEERING, UNIVERSITY OF NOTRE DAME, 
SOUTH BEND, IND., ON BEHALF OF THE NATIONAL SOCIETY OF 
PROFESSIONAL ENGINEERS AND THE NATIONAL SOCIETY FOR 
ENGINEERING EDUCATION 

Dr. Hogan. Thank you. I'm very happy to/be here, Senator 
Hateh. rm here; on behalf of the National Society for Professional 

Engineers. / : A 

_SbriStpr Hatch. We will put all of your statements in the record 
as though fully delivered. _ 

Dr. Hogan. I'm here on behalf of the J^SPE and the American 
Society of Engineering — Engineering Education. We very much 
support your efforts on the precollege science and math prbgram. 
Dr Knapp earlier talked about a continuum of education. That, is 
one of our principal concerns, that we not only worry about" the 
math and science precollege education, but also what happens to 
these students as they come out with an increased interest in sci 4 
ence, in mathematics and hence have a capability for erigineering 
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education. We have a problem. that exists right now and' that is the 
capacity, of engineering schools throughout the Nation is already 
exceeded. • . ... 

We have an engineering faculty shortag^that is well document- . 
ed by reports and in the formal part of the report. We have teach- 
irig lbads that have been greatly increased. Thi^ has caused time 
pressures on faculty in ihat they've been unable to do research 
that is jieeded. We have graduate assistants and adjunct faculty 
teaching. We've had conditions where courses have been canceled. 
All bf_these indicate that the quality of engineering education has 
been greatly diminished in recent times in the past few_ years be- 
cause of this great overburdening of the engineering educational 
system. ' 

At the present time we have about 18,000 engineering education 
teaching positions and about 1,600 of these are open, unable^ to be 
filled. Th*_t _dbes_ not restore Us to the 19— about 10 years ago— the 
la^e 1960's student-faeulty-*atios. If we were to do that we would 
need about 2^,000 faculty members, or 5,000 additional positions. 

So we believe that the Federal initiative should leverage private 
sector and other non-Federal support to help the engineer schools 
sustain themselves. 

We particularly think an example such as the title II of H.R. 
1310 are essential-type programs and we urge that this type of pro- 
gram be included in your actions. 

The problems that exists right now are: 80 percent of the engi- 
neering colleges are limiting enrollment, they raised the admis- 
sions standard eliminated transfers from other disciplines and 
other colleger, and established numerical cutoff points for size of 
entering classes: . . 

We'Ve very/ concerned about the effects this has on minorities. 
We in engineering education have made great efforts to increase 
the number of minorities and the number of women entering engi- 
neering education. We^are concerned about trie limiting of enroll- 
ments effect upon minorities: 

We also have a second part affecting quality, That is the deterio- 
rating instructional equipment and facilities. An NSPE study indi- 
cated that the average lab inventory has dropped from $5.8 million 
in 1971 to about $0.9 million for each individual school. We feave 
lost gre'at ground in the last i0 years. Based on some 250 schools, 
the need right now. is for $1.2 billion. I would like, for the record, to 
have that corrected because the statement indicates $1.2 million. 

Senator Hatch. Without objection, " -_ - 

Dr. Hog an. It shouldybe $1:2. billion and that's for 1971. We look 
at 1981 enrollments and we' have a $2.2 million program. This 
sounds like a. pretty horrendous problem, and it is, but I point out 
that it's about. $400 per full time equivalent school student per 
vear, or about $2,000 per B.S. degree award. 

* We do support cooperative ventures. As I pointed out on the fac- 
ulty shortage project, we've had 11 industries sponsor this. On our\ 
minorities efforts we've had great participation on behalf of the 
government and industry, and other sectors. 

We do strongly support your precollege efforts and again urge 
that something such as title II of H.R: 1310 be included. 
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We've had great pride in our graduates. They h^e put a man on 
the Moon and brought us into the computer age. We re losing that 
pride as we worry about the quality of what we are doing. We 
would appreciate your help. 

Thank you. --- > 

[The prepared statement of Dr. Hogan follows:] 
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Mr. Chairman, Members of the Committee", I appreciate having the 
opportunity to comment on math and .science education. I am Joseph C. HoRan. 
Dean' Emeritus of Engineering at Notre Dame University. I am here "on behalf 
of the National So'clety of Professional Engineers (NSPE) and the American 
Society for Engineering Education (AS EE) t which I currently serve as Presi- 
dent. NSPE represents over 80,000 membe.s nationwide, including engineers 
In government, private practice, industry and con , rrucCion as well as in 
education. The education division includes over 3,000 engineering faculty 
and deans from all engineering disciplines. 

ASEE has an individual membership of approximately 10,000 prim- 
arily engineering college and faculty members, plus an inatitutional mem- 
bership composed of' thr engineering colleges of the nation, a large frac- 
tion 0 f che major corporations which are the prime employers of engineers, 
government agencies which are heavy users of engineering manpower, and the 
major engineering professional societies. 

We in the engineering education community share your concern about 
the current state of precnllege mathematics and science education. While we 
commend the Committee for developing legislation to solve those problems, we 
are greatly concerned that In the current rush to address precollege issues, 
the related and equally critical problems facing engineering education may 
be overlooked: IE the nation Is to truly Improve Its scientific and tech- 
nological capabilities, we must look at the full education spectrum, not just 

the opening to the pipeline. 

Engineering is the application of scientific, mathematical and 
'technical knowledge. The current well-documented crisis In engineering 
education Is clearly limiting the ability of our'colleges and universities 
to provide our future engineers with a quality education. In today's cli- 
mate of rapidly growing technical sophistication and Increasing competition 
for world technology markets, we simply cannot afford to produce engineers 
at less than the optimum quality and quantity level demanded by. the United 
States' position of world technological leadership. As a nation.-.we must • 
recognize and address the severity of the engineering faculty shortage*, 
Che extent of obsolete and Inadequate instructional engineering equipment 
as well-a* the shortage of secondary school math and science teachers. 
" Improving the mathematics and science literacy of our youth will have limi- 
ted impact on the economy unless we focus on the entire problem. 
^President Reagan at EPCOT on March 8, 1983. 
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Before turning to the Committee *s bill, S.706, I would like to " 
describe, in detail, the engineering education problems referred to above. 
The two "Truest fundamental weaknesses in the system are a critical faculty 
shortage al. I ill-equipped laboratories arid facilities . Limitations on 
these essential resources have major and adverse effects oh the quality 
of education schools can provide. 

To better define the problem and develop solutions, ASEE, the 
American Association of Engineering Societies and eleven major corporations 
have sponsored the Engineering College Faculty Shortage Project (ECFSP). 
ECFSP data indicate that there is Indeed a critical shortage which needs 
Immediate attention. The vacancy rate for the entry level assistant engi- 
neering professor is approaching 25 percent, with 56 percent of those open- 
ings having remained unfilled for more than one year. A typical university 
has nor received one application for a qualified U.S. citizen during a re- ■* 
cent three-month search period. 

These unfilled positions are certainly cause for alarm but they 
do not begin to describe t'.ie condition of overload of engineering college 
faculty members. An ECFSP survey based on data tabulated in the fall of 
1981 and. reported out in November 1982 showed that 120 schools (about one 
half of these in the United States with accredited programs in engineering) 
responded that it was clear that teaching loads had Increased dramatically. 

For example, 7 1 percent of the deans reported that their schools 
had been affected by the need to Increase teaching loads on the existing 
faculty. Furthermore , 32.5 percent reported a measurable reduction in 
faculty research — a key ingredient in keeping faculty au courant. In 
addition, 72 percent said the -faculty was placing greater reliance on grad- 
uate teaching assistants or part-time faculty. It must be pointed out that 
with graduate school enrollments at ah all-time low, there are precious few 
graduate teaching assistants to draw upon for support. This directly af- 
fects the grading of homework and examinations and laboratory course super- 
vision and Is a major contributor to the recently reported* decrease in 
quality of engineering education- Perhaps even more significant is the 
fact that 48 percent reported cancellation of cataloged courses in certain 
subjects pertaining to engineering education.. This could mean students 
are deprived, in some instances, of basic courses and certain elect Ives 
which have been offered In the past. All four of these Issues document a 
critical situation relating to faculty over lead. 

Ml/7/82: "The Quality of Engineering Education", NASULGC 
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One of the most clear indications is the relationship of numbers 
of ctudenis to faculty. As the attached graph shows, faculty size has hoc 
increased anywhere near the rate of enrollment growth over the last decade. 
Reducing the current student/faculty ratio to that of the lace 1960's; (a 
time of full "woritioad and quality instruction) shows that the number of 
faculty positions required for a teaching load consistent with that of the 
i968-69 academic year is not the 18,000 now available but 23,092 There- 
fore,, an additional 5,092 engineering faculty members are needed now to pro- 
vide quality education. 

In a ten percent sample survey late last fall, 28 deans responded 
that f7 percent of their schools were using part-time teachers to alleviate 
the overload f 68 percent were using adjunct faculty from industry, govern- 
ment and other sources, and 63 percent were using foreign nationals who may 
have limited abilities in the classroom. 

While these interim measured are both necessary and useful, they 
will not solve the probleS 6f recruiting and retaining qualified engineer- 
ing faculty over the long term. Federal initiatives which leverage private 
sector and other non-Federal support w ould greatly enhance the ability 5f 
engineering schools to sustain themselves. Programs such as Title II of 
the recently passed H.R.1310 are essential. I sincerely urge the Committee 
to include such a program in its legislation. 

One of greatest concerns over the Committee * s approach to focus 
primarily on precollege education relates to enrollments. If. as we all 
hope, young piople are to become more excited and knowledgeable about 
science, engineering and technology, it is reasonable to assume the demand 
for an engineering education will grow. This is particularly likely. since 
while the demand for engineering graduates does fluctuate, It will surely 
remain high in the future as we se^. solutions to major societal problems," 

all of which have an increasingly large technological component. 

Engineering schools simply do not have the resources to accommo- 
date greater numbers of students, nor will they In the future unless sub- 
stantial steps are taken now. Referring again to the attached graph, with 
an 111 percent growth in enrollments over the last decade, engineering fac- 
ulty has increased only II percent. I have already described the resulting 
problems. Data Indicate that over 80 percent of the nation's engineering 
schools are limiting enrollments In an attempt to balance resources with 
students. Just two weeks ago this Issue was considered at the 20th Annual 
Deans Institute of the ASEE, When over 140 deans from a cross -section , of 
schools and locations were asked the question of whether enrollments were . 
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being curtailed in some fashion, nearly every hand in the room went up. th 
following measures are being adopted Co either hold constant or reduce eh- 
1 rollments: 

• raise admissions standard for entering freshmen 

' eliminate admissions by transfer from other discplines and 
other institutions 

• establish numerical cut-off point for size of entering class 

Already many Qualified youngsters are being turned away. A 
recent report ort the quality of- engineering education issued by the 
National Association of State Universities and Land Grand Colleges (NASULC) 
recommended that "Each school should realistically assess. Its resource 
base, and the enrollment level which that base can sustain in producing a 
high quality educational experience. Schools should make every effort to 
keep enrollments and resources in balance." 

Instructional equipment and facilities are inadequate, both in 
terms of number arid function. Comments by the Accreditation Board "for 
Engineering and .Technology (ABET) officials Indicate that nearly half of 
accreditation actions In recent years can be traced to the deteriorating 
condition of engineering laboratories. 

A study. conducted last fall by the National Society of Profes- 
sional Engineers reveals that the average laboratory equipment inventory 
per school declined from $5.8 million to less than $0.9 million during the 
period i 971— 8i . Based on 250 schools with one or more accredited programs* 
this leads to the conclusion that the cost of modernizing engineering lab- 
oratories (at the 197 I leva! of enrollment) will cost $1.2 million. If 
6rte Considers the difference In enrollments ol Full Time Equivalent (FTE) 
students between 1981 and 1971 this figure Increases to $2.2 million^ 

Considering the lifn span of 10 years used in this study* expend- 
itures per school for laboratory equipment should have been at the level 
of about $600,000 annually.. Actual expenditures during the decade averaged 
$153,000 per school per year. - 

While this $2.2 million shortfall appears on the surface to be 
a. staggering sum., ah expenditure for laboratory equipment of about $400/ 
FTE student annually or of $2»000/3S degree awarded could have prevented 
this decline in laboratory quality. The Investment required to bring engi- 
neering indstructional laboratories up to date with State-of-the-art equip- 
ment should become a prime national priority. The Federal Government should 
both provide leadership and serve as a catalyst to generate non-Federal 
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resources through matching grants administered in the National Science 
Foundation arid through appropriate tax mechanisms. 

With regird to the Committee *s .proposed legislation, I recognize 
and appreciate the importance of the initiatives you have proposed for 
precollege education. The need is so great, however, that I respectfully 
suggest that (1) it does not go far enough — $250 million may be spread 
to thin to have a substantial Impact and (2) tho ability to levera *5e 
private sector and state support Is riot fully utilized. I do understand 
that the Committee Is considering ~ cooperative program between private 
sector, local educational agencies, states and schools, and I strongly 
support such a program. The engineering community would welcome the oppor- 
tunity to participate in precollege education programs. 

For example, engineers have been Involved in. a Texas Instruments 
program of math motivation for remedial students in Texas ■ schools systems. 
Over 100 industry employees are sharing their enthusiasm for math, technol- 
ogy and science with young people through the program. Those who work 
directly with science, technology and math — engineers ~ are often' able 
to make these subjects relevant and exciting for otherwise unmotivated 
young peopled 

The Junior Engineering Technical Society (JETS) programs (over 
425 engineering, technology and science clubs in 34 states at high schools 
with over 8,500 student members) now 33 years oia, serve £6 draw attention 
to the national need. Cooperative programs Initiated at the Federal level 
can serve the important furictl6n of generating community-based partnerships 
between education, government and industry that are essential to long term 
solutions of the problems we are discussing here today. 

Iri summary, I would Ilka to comment the Committee for the fine 
efforts you are making to address the" problems of inadequate math and 
science education, and reiterate the importance of Including a matching 
grant program for engineering fa&ulty recruitment and retention, and 
instructional equipment. Title II of H.R.1310 serves as an excellent 
example. 

Thank you very much. I will be pleased to respond to any 
questions. I wbGId also like to share with you a document developed- 
5ooperatIveIy by the education and engineering communities which more 
precisely defines the elements we believe are essential to effective 
legislation in this arua, many of which are included In your bill. 
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ESSENTIAL ELEMENTS OF SCIENCE, MATH AND ENGINEERING ED OC AT ION LEGISLATION 

; — A consensus view 

__Tbe_currently acknowledged crisir in engineering^ mathematics , science ► 
and technology related education is a threat to bur economic productivUy_and 
military security, if we are to maintain bur. position. _in__the_ international 
arena, then we must 6egIh_to_take_p.os_i_tiye steps to reverse this decline In 
scientific and engineering learning and education. 

The 98th Congress has an Important opportunity for_"auch_positlYe_actiqns . 
Recently the House, overwhelmingly and PX a bipartisan Votfe, approved H.R. 1310, 
Emergehcy_Kathem4tics_aad Science Education Assistance Act . We applaud this m°ve 
as « Positive first seep in addressing the current educational crisis. The Senate 
Will soon besin to consider numerous legislat-ive proposals of Its own in this 
important area. " 

_ _ Q 0 

A broad group of organizations representing diverse elementary, secondary 
and higher education as well as private sector constituencies have becQ meeting 
over the last few months to consider the. appropriate _role_s of the Federal government 
and the private sector in meeting the pressing problems in math, science and 
engineering education In our view, If Is clear that the components outlined 
below are essential to an effective legislative solution to these problems. 

At the National Science Foundation we urge the establishment of programs to: 

. expand engineering and physical science fellowships, tralneeships, 
research incentive awards and faculty awards for summer study. 

.■ upgrade undergraduate Instructional equipment and 1 Its ut lilzation; 

. upgrade and improve ^structional programs and mate rials : , in engineering? 

mathematics, si lence and technology at all -levels*. _and_ .... 
.•leverage state arid private sector resources through matching grants . 

to achieve these purposes. 

At Che D»>, artment of Education we endorse programs to: 



. retrain precollege. teachers In effeccive Irtst ructional skills • 

ah d_ substantive knowledge; 

• supPQFP summer Institutes and workshops for teacher training - 

Initiatives aimed at improving mathematics, science and technology 

education; — -_ 

. strehgthen_aod_improve the contributions of education research 

and development; and - - 

. provide student assistance to attract qualified persons to be 

mathematics arid science ceachers. 

_ We urge the Senate to a dope legislation that will contain these elements.. __ 
In this way positive firsu steps will be taken to reverse.the serious .decline that 
is currently threatening our economic and military security. We recognize the 
necessity for Immediate action to deal with the most critical problems and acknow- 
ledge that more long range and comprehensive solutions will be necessary. We feel, 
-har the elements proposed above can be funded for less than S5Q0 millions which is 
"our JLti tent with the reality of current budgetary condition&*_aod_will_p_rpvide an _ 
. .oportant step toward long-tern solution of the critical problems currently facing 
;h , science and engineering education. 

Attached is a list of the organizations that endorse the principles outlined. 
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AMERICAN ASSOCIATION OF COLLEGES FOR TEACHER EDUCATION 
AMERICAN ASSOCIATION OF COMMUNITY AND JUNIOR COLLEGES 
AMERICAN ASSOCIATION OF SCHOOL ADMINISTRATORS 
aMFRICAN ASSOCIATION OF STATE COLLEGES :-.<ND UNIVERSITIES 
AMERICAN ASSOCIATION OF UNIVERSITY PROFESSORS 
AMERICAN COUNCIL ON EDUCATION 
AMERICAN EDUCATIONAL RESEARCH ASSOCIATION 
AMERICA 4 FEDERATION OF TEACHERS o x 

AMERICAN PERSONNEL AND GUIDANCE ASSOCIATION 
AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
, COUNCIL OF CHIEF STATE SCHOOL OFFICERS 

COUNCIL OF GRADUATE SCHOOLS IN THE UNITED STATES 
COUNCIL OF. GREAT CITY SCHOOLS 
INTERNATIONAL READING ASSOCIATION 

NATIONAL ASSOCIATION OF ELEMENTARY SCHOOL PRINCIPALS 

NATIONAL ASSOCIATION OF INDEPENDENT COLLEGES AND UNIVERSITIES ' 

NATIONAL ASSOCIATION OF STATE BOARDS OF EDUCATION 

NATIONAL ASSOCIATION OF STATE UNIVERSITIES AND LAND-GRANT COLLEGES 

NATIONAL CONGRESS OF PARENTS AND TEACHERS - NATIONAL PTA 

NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS 

NAT TONAL EDUCATION ASSOCIATION 

NATIONAL SCHOOL BOARDS ASSOCIATION 

NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS 

NEW VORK STATE EDUCATION DEPARTMENT 

STATE ^7 WASHINGTON DEPARTMENT OF EDUCATION ' 
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Senator Match. Thank you, Dr. Hogan; 
Dr: Parry: 

STATEMENT OF DR. ROBERT W. PARRY, DISTINGUISHED PROFES- 
SOR OF CHEMISTRY, UNIVERSITY OF UTAH, SALT LAKE CITY, 
UTAH - 

Dr. Parry. Senator Hatch, because of your time constraints 111: 
abstract my statement , .... 

Thank Jybu : for this opportunity to present th« L views of the 
American Chemical Society on science arid mathematics education. 
This is a complex arid important topic as you are well aware. Since 
June of last^year, the National Science Board Committee on Precol- 
legeEducatidri in Mathematics and Science has Beep reviewing the 
issues involved. My participation as a member of that Commission 
has convinced me of the complexity ^pf the problem and of the need 
to offer support to teachers. Quality precollege .education 'is now 
available at some places hi the United States. \fe are not_educa- 
tionally bankrupt, as Mrs. Mitchell noted. The task before us today 
is to make quality education available to all. I and many of my col- 
leagues in the American Chemical Soriety are convinced that well, 
trained^ strongly motivated- dedicated teachers, freed from deaden- 
ing administrative rov " ^lay a major role in future educa- 
tional success. The u: i*: Louis Goffredi add support for 
this premise. _____ 

Because the preool. . -v^ problems have reached crisis 

proportions nationwide ^ueiTJ.mitiatiye^^ needed today. 

The American CI. supports hnmediate action by tih - * 

Federal Govern:, c-/, ^xeigcncy measure, but wo ar °. even 

more concerned vvi^h tl: rJupment of h fo_ r jj-x&n£__ focucea Fed- 
eral policy that wli make emergency k Ration unnecessary in 
th^future. We are coi_v?ncec. that central to this policy must be a 
firm commitment by society to make the teaching profession more 
attractive, both in terms of remuneration and social prestige. 

Because of time constraints, my oral presentation today will 
focus on* precollege education, but our written testimony also 
covers some aspects of the very important undergraduate arid grad- 
uate programs in our Nations colleges and universities. These criti- 
cal areas must not be forgotten in our concern over precollege/ pro- 
grams. Here is a very brief summary of our. views^on precollege 
education. ; . « / 

The American Chemical Society believes that the very first * ed- 
eral priority at this jtime_should be to help current science and 
mathematics teachers in secondary schools-upgrade their suBiect 
matter, competence. We believe that this is best accomplished 
through summer and inservice institutes comparable to the^very 
successful institutes sponsored earlier by the National Science 
Foundation: As the statement of Mr. John Thayer Jnclicatedj this 
morning, there is a widespread feeling in both the educational and 
scientific communities that these ftSF institutes ranked among the 
most success_ful_i_n the^Natidris' educational efforts. \ - . ! - 

We /believe that similar institutes should be established immedi- 
ately and that responsibility for all phases of administration should 
be assigned to the NSF. In our judgment, - this agency is Uniquely 
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qualified to unite educators with professional research scientists. 
Cooperation of educational professionals and professionals in sci- 
ence L__an<l_ rnat hematics is absolutely essential to the success of 
future programs: 

We recommend that the Department of Education should assume 
the responsibility for inservice programs in local education agen^ 
cies, particularly for those very important programs associated 
with primary and junior high schools. /Phe subject matter for such 
institutes should be developed jointly by teachers, professionals in 
science and mathematics, and by the local institutions which they 
represent. Because of existing ties between LEA's and the Depart- 
ment of Education, the Department is best qualified to administer 
these programs. * . 

The ACS places highest priority , on the retraining of current 
teachers and upon efforts to improve the image of the profession. 
We believe, therefore, that fund? should not be made available to 
support awards for teaching excellence or for the^ training of future 
teachers until ample provisitfns are made for the training of exist- 
ing teachers and for a careful review and upgrading of curricula as 
needed. Mr.. Clinton Brown highlighted problems of selection of 
award recipients> 

The Society recommends that the scholarships proposed by the 
administration should go first to teachers already teaching in sci- 
ence and mathematics so that they may improve their professional 
skills and become more directly involved in the ongoing research 
and education in the discipline. The next category of recipients 
should be those jpeople. who have disciplinary expertise, but who 
are hot certified to teach. We do not believe that a scholarship pr& 
gram for future teachers represents an optimal use of funds at this 
time. First, the level of funding now under consideration, does not 
appear to be adequate to support both the training of existing 
teachers and the training of new teachers; We are convinced that • 
efforts to upgrade the profession of teaching will do more to attract 
top quality new teachers than will scholarship help for those al- 
ready in college. Further, it is not clear that a good mechanism 
now exists to insure that scholarship recipients will commit t! ;n- 
selves' enthusiastically to teaching careers. 

A review of existing curricula and the development of new aur- 
icula, as needed, should be carried out through NSF programs. On 
the other hand, funds to purchase finished "Products should be 
made available to local educational agencies through the Depart- 
ment of Education. We further _b§lieve_that _the Department should 
acjminister any block or formula grants which are to be created. 

We are aware that the committee is interested in the develop- 
ment of consortia to attack educational problems. We endorse such 
an approach. However, we believe that matching fund require^ 
ments, proposed in some versions of suggested legislation, should 
be limited to addressing second-line problems. For example, it 
would be unwise to count on large sums of money from the private 
sector as a requirement for programs to upgrade the subject matter 
competence of ,many of todays teachers. This is a public responsibil- 
ity. If legislation authorizing, consortia is put in place, we urge that 
professional soci^ of bodies eligible to 

participate. Our members have much to offer. 
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Because of our interest in the involvement of industry in aid to 
education, we recently canvassed the top 50 chemical producers in 
the country. We are encouraged with the results. The current atti- 
tude of company officials strongly suggests that industry will re^ 
sporid positively to requests for more help. However, the extent of 
contributions, either financial or inkind,_will depend greatly on the 
pace of economic recovery. At best, contributions will be small in 
relation to the size of the problem ahead. A large Federal commit- 
ment is necessary. __ _ * . - - 

The American Chemical Society notes that there is a contribu- 
tion to be made by the NSF and the Department of Education. 
Both agencies bring special expertise to the problems facing us. 
The society recommends = that a coordination function be estab- 
lished in the Office of Science and Technology Polic*. Annual re- 
ports of this office to the President and the Congress would then 
include a section on the coordination of Federal activities in sci- 
ence and mathematics education, and the divisions of responsibility 
could be objectively reviewed. 

Finally, the ACS has a number of activities aimed at supporting 
'precolfege teachers. We are happy to cooperate with todays teach- ^ 
ers in providing support through many programs. The American 
Chemical .Society is currently marshaling the human resources of 
the American chemical industry in an effort to assuage todays 
problems in science education. In our judgment technical skills can 
be more important than money. A hew ACS program operates on 
this premtee. - ' \ - . — 

Thank you, Mr. Chairman. I will be happy ^ respond to any 
questions which you or members of the committee would care to 
direct to me. - - 

[The prepared statement of Dr: Parry and responses to questions 
asked follows:] 
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Introduction 



- Mr. Chairman and members of the Committee bh Labor and Human Resources, 
the American Chemical Socvityl(ACS) welcomes this opportunity to present its 
views on science and mathematics education. The Society is a congressionally 
chartered non-profit scientific and educational association with a membership 
of more than 127,000 chemists and chemical engineers.' Our membership includes 
educators and researchers at colT-eg es— and universities, scientists and engi- 
neers in government and industry, and some high school teachers and adminis- , 
trators: ■ / 



;Current attempts to develop legislative remedies for the shortage of / 
adequately trained science and math teachers at the precolleqe level and trie 
shortage of certain teaching resources are complex processes taking into 
consideration a great number of factors. As a result, a great number of /bills 
have been introduced in the Seriate. Our understand nq is that there are now 



One is associated with Seriatbr 



twb major measures before; your committee. 

Stafford and the Subcommittee on Education i Arts and Humanities which He 
chairs. Mr, Chairman, we understand you are introducing the other bilfl on 
April 15. 



In the Sf.jfford bill, which is a revised vers inn Hi .S30, almo t ' al 1 
\ ... . , . . 

programs require matching funds. A broad array of activities can be funded 

with the $400 mil lien in the bill, and for a state to receive any of this 

money, it must submit what are essentially (plans for raisinq matchinq funds 

--- -*— 4- - X 

and spending the aggregate founds. In contrast, we understand the approach in 

Senator Hatch's bill ■ to target the smaller sums authorized by limiting the- 

activities that can be supported. "] 



' - i \ 
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Giveri this^ situation, it is fche view of the American Chemical Society that 
we can bes:t help by setting forth in this testimony what we believe to be the 
necessary elements of a comprehensive federal effort in science end mathe- 
matics education. In addition, the Society has developed general comments 
based upon what we know of the provisions contained in the two major bills 
being considered in your committee. We intend to supplement this testimony 
with specific comments after we have an opportunity to review th<? texts of 
these bills. " ' : 

This testimony will also highlight the role the American Chemical Society 
has been pij/ing in chemistry education. We have greatly increased our 
effort'. f -i j a:*p,» ,i the past five years, partly 4n r^ponse to the 
'tremendous need i r support expressed by precol lege chemistry and physical 
bcienc re^hers throughout the country; The activities of" the chemical 
i-.eo;>try V,-! thit area will also be reviewed. 

The Society is convinced that the current nationwide situation in the 
teaching of science and mathematics to precollege students has reached crisis 
proportions* and that a strong federal initiative is needed. Not only are 
more science arid mathematics teachers needed, but there is also a need for 
improving quality — both ip teaching arid iri the learning experience in our 
schools. The federal role should be to create the climate and provide the 
critical resources for initiating a sustained long-term Rational commitment to 
bring quality science and mathematics instruction to all the young people of 
this country! This instruction is essential if the nation is to meet its 
future naipower demands, and if cur young people are to find meaningful 
employment in our increasingly technological society; 
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While the Society supports immediate action to aaaress the many problems 
in precol lege science and mathematics education, we must stress the importance 
of developing a long-range, focused federal policy that will make emergency 
legislation, such as the many initiatives now before the Senate, unnecessary 
in the future. This country- has faced a crisis in science and mathematics 
education before, and we will do so again and again unless, this time, long- 
term solutions to the problems facing us loday are implemented. For example, 
the teaching profession at the procoHege level needs to be made more attrac- 
tive than it is now, both in c r- - remuneration and social prestige = This 
is a fundamental problem nc • iresSed in the current debate. 



Roles_of .Governments and Other institutions 
in Science snd Mathematics Education— 



_ The Society has developed the following fifteen principles concerning : 
involvement of governments arid other institutions in Science, mathematics, and 
engineering education from the precollege through post-graduate years. 

1. The federal government should play a major role in: (a) precollege 
educator ; {bj higher education including graduate research; and (c) 
educational research, analysis, and information brokering. 



"Z. There iS a contribution to be made both by the National Science 

Foundation "and the department of Education. The resources of both 
agencies should be fully utilized to mount a concerted and coordinated 
"effort to solve the liu^elTC^ob Terns in" scmnce ind mathematics educa- 
tion- The Srciety recommends that a coordmat* ^ net ion be established 
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at the federal level; It should reside in the Office of Science and 
technology Policy, and the annual reports on science arid technology 
polity to the President and the Congress should include a section on the 
coordination of federal activities in science and mathematics education. 

3. Cooperative programming' efforts should be fostered to the greatest extent 
possible among the National Science Foundation, the Department of Educa- 
tion, local and state educational bodies, colleges and universities, 

business and industry, professional associations, non-profit community 

organizations, and parents. The Society is especially concerned that 
mechanisms be established to ensure that research scientists from academe 
and industry work together with the education community in full partner- 
ship. "* 



The Society strongly endorses the establishment of state commissions or. 
excellence in mathematics and science education: These are important 
mechanisms for establishing working partnerships between scientists, 
mathematicians, and educators at the state level. Such commissions are 
particularly needed in legislative schemes which allow states to deter- 
mine how formula funds are to be ussd. Commissions must be given a 
significant role in these decisions. Scientists and mathematicians 
engaged in research' and education, and precbllege science arid mathematics 
teachers should have seats on such commissions. Conferences of state 
commissions should be held periodically tr exchange information. 

4. At the precbllege level , the federal role should be to provide funds, in 
allow current teachers to upgrade th*;ir subject matter competence; help 
ensure that new teachers' subject matter knowledge meets the standards 

- \ ' 
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necessary for certification in each state for full-time teachers in the 
particular subject; and sponsor the development of instructional mate- 
rials relevant to the needs of all students. Subject matter specialists 
should assume a major role and responsibility for: (a) educational 
profrlms at the federal, state, and local levels to provide for profes- 
sional growth of science teachers; and (bj envelopment of science and 
mathematics curricula. 

While the Soc y supports upgrading the object matter knowledge of 
science and mathematics teachers to the highest current standards 
established in each state for certification, in many states the subject 
matter competence required for such certification is deplorably low. 
Therefore, the Society recommends that states be encouraged to raise 
their" certification requirements for ' oth fun-time and part-time science 
and mathematics teachers. A number o\ scientific and mathematical socie- 
ties, including the ACS, have published guidelines, for the traininq and 
continuing education of precoUege science and mathematics teachers, the 
level of subject matter competence recommended by these soc -ties should 
be the minimum standard required of teachers. 

Federal support should be provided to help colleges and universities 
update and replace obsolete instrumentation for both research and 
Instructional purposes. The need for assistance with Instrumentation 
purchases is especially critical for the two- and four-year colleges, 
many of which are now Unable to provide students with the "hands-on" 
experience necessary to their training as future teachers and/or 

scientists. The National Science Foundation should provide such 

,. » - ■ 

assistance to two- and four-year colleges. - 
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7. Federal support should also be available to he ^ colleges and universi- 
ties keep their curricula and faculty up-to-aVe. At present, few 
faculty are able to find the time for either Improving their curricula, 

or for personal professional growth. The availability of federal grants 

. _ . . _ *- 

Com5inihg both research and Instructional components would make U easier 
tor facolty to devote more time toHmproVlhg instructional quality at the 
college level. 

8. Federal support of post-secondary education should Include special 
funding to support undergraduate research in science and mathematics at 
public apd private four-year Institutions, as well as at the Ph.ti.- 
grsntlrig universities; Undergraduate Institutions have played critical 
roles in our national science effort. Between 1920 artd 1980, 45% of the 
doctorate degrees awarded 1n chemistry went to persons who obtained their 
baccalaureate degrees from four-year Institutions. Further, 32X of 
graduate chemistry faculty members earned their first degrees at four- 
year Institutions. A drop 1n the number of good students entering 
gradu ate^ sch oo 1 s s eems Inevitable if f und s are not made available to 
support programs at undergraduate col leges. 

9. External review panels composed of knowledgeable scientists and mathe- 
maticians should be convened regularly to assess programs at both the 
precol lege arid college levels, and to recommend their modification,^ 
continuation, or termination as appropriate. 
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The federal government should develop programs that include Incentives .. 
for a local commitment to solving problems In. science and mathematics 
education. For instance, requiring that certain federal funds be matched 
by non-federal funds will necessarily bring Into play more institutions 
at the state and local levels. The general public, especially parents, 
as well as public and private institutions at both the state and local 
levels must all be included in any campaign to improve the quality of 
precollege education in science and mathematics. This is especially 
important 1f society is to fashion long-term strategies for the support 
of science and mathematics education. 

Vui > ^sources of scientific arid mathematical societies should not be 
overlooked. These organizations, including the ACS, constitute an 
enormous pool of talents and expertise that should be tapped for curric- 
ulum development projects, for upgrading the education of precollege 
science and mathematics teachers, for general assistance in providing 
quality education programs, and for progrsns to increase the participa- 
tion of women and minorities in scientific and tecb-olog ical careers. 
Host of these societies have education divisions that would welcome the 
opportunity to help solve our current problems in science and mathematics 
education. Many also have loral units that would be willing to assist 
school authorities in develop in-service teacher training programs, or 
provide assistance in other activities. 

. Any federal program that distributes funds to states on a formula basis 

g . . . . . . 

should permit the greatest possible flexibility in the allocation , f 
•• f urias~Vi£h Tri each state. Given xurrenv financial resources , however, 
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these monies should be targeted to specific types of programs. For 
example, at>the precollege level the first priority should be to retrain 
currently-employed science arid mathematics teachers to meet state stan- 
dards required for full-time certification in" their intended subjects. 
States should not fund programs that could bettpr° be~ carried but by 
awarding one-time competitive grants through the NSF. For example, . • 
up-to-date information about available computer software in any mathe- 
matics or science discipline concerns all 50 states, but this information 
should riot be generated through 50 duplicate studies. 

For programs to be Successful arid cost-effective, the federal government 

should take a more Ive role as an information broker arid ensure wide. 

dissemination of tn-- results of projects, especially to teachers: prepar- 

__• ^ 

ing proposals for support of related efforts. This would help prevent 

duplicative efforts at the local level. In the past, results— both 

positive arid negative— of science education projects have not bjen widely 

shared; This has led not drily to a tendency to "reinvent the wheel," but 

also to a misunderstanding of the effectiveness' of many of the most 

successful science education programs funded in the past from federal 

resources. 

"ede-al support should be given to programs aimed at increasing the 
part ici pat ibri of women, minorities, arid other groups traditionally under- 
represented '"n scientific arid technolog ical careers. These proqrams are 
necessary to ensure the full utilization of human resources in bur 
nation's scientific and technological enterprises. 



M* 77 ' 



74 



15. Any renewed federal "commi tment to -Improve science arid mathematics 

education should Include programs aimed at Improving recognition, appre- 
ciation, and understanding of science arid technology by the general ; 
public, these programs hold the promise of raising the level of tech- 
nical literacy of the oat-of -school population; they can stimulate the 
citizenry to care riore about the science ini mathematics education of 
their children. Popularized science and technology can also excite and 
capture the Interest of the youngest of our citizens. 



Division of Responsibilities Between NSF and 

— t 
The- Society strongly recommends that the National Science Foundation, play 
an important role 1n helping to solve the nation's current problems In science- 
and mathematics education. The NSF has the staff,, the organization, and the 
necessary A experiince in successful programming to be responsible for adminis- 
tering all federal competitive grants Intended to: 

« Upgrade the subject matter knowledge of secondary school teachers of 
science and mathematics; . ° , 

• Encourage students to enter careers 1n mathematics and science teaching; 

t * Conduct teaching arid learning research Into effective methods of 
instruction 1n science, mathematics, and the use of computers: 

i * Upgrade science and mathematics curricula 1n secondary schools and at the 
college' level ; and 
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* jv»|'port post -secondary science and mathematics education. 

* is vital that subject matter specialists be given the major responsi- 
bility tor developing these programs. These specialists historical ly have- had 
close connections with the Foundation. Farther,) the well -established peer 
review mechanism in place at NSF will ensure thaj: only the hiqhest quality* 
most cost-effective proqrams will be funded. 

The Department of Education, on the other hand, has been responsible for 

elementary mathematics arid science education, and has the same Rind of close 

linkages with state and local governments^that NSF has with institutions of 

higher learning. The importance of the rqle of the Department of Education In 

-__ i _ 

promoting more and better science and mathematics at the elementary )evel 

cannot be overemphasized. Effective elementary science Instruction Is vital 

since it is during those formatlver years that life- long attitudes regarding 

science and mathematics are established. ,The Department should, therefore, 

continue to administer programs at this leveK It should also administer any 

block or formula grants that are Created as part of a federal Initiative to 

improve science and mathematics education. 

Comments On Legislative Proposals • - 
Under Consideration By The Committee 

Retral nina^ and Upgrading the Subject Matter Knowledge 
of Currs n tly Emp.oyed Teachers 

The ACb considers retraining teachers and upgrading their subject matter 
knowledge to be very high priority uses- of federal funds. Regardless of the 
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approaoh finally adopted, the goal ot any legislation m - ;e and mathe- 
matics education should be to help te\ ner* me>c s*? e standards required of 
full-time teachers in science arid ma'tHem'irtici- 



Workshops and summer institutes, as well as conti-nulnq education courses 
in institutions o^f higher education, are preferred ways of achievinq^retrain- 
ing and upgrading^: The requirement— thatr~academic credit be obtaineB is a 
reasonable one. 



The ACS recommends that the National Science Foundation be responsible 

\ - - # " 

for alJL&hases (including content development.; course delivery, and teacher 

stipends) of workshops, and summer Institutes designed to upgrade the subject 

matter knowledge of science and mathematics teachers at the secondary level. 

The Foundation has successfully operated summer institutes in fcne pa^t; it is 

trusted 'and .respected by\ the science and mathematics departments which operate 

these Institutes; and ,the\ Foundation has a weTl-establ isbed arid Impartial 

system of peer review accepted by the scientific and mathematics communities. 

The Society recommends that such training activities be carried out 1n a 

cojrdl hated mariner between Academic and education departments In colleges and 

universities. 

. \ 

The responsibility for improving the quality of teaching of science arid 
mathematics^ eTenientary schools should rest solely with the Department of 
Education. Any provisions concerning elementary education should also allow 
for the Involvement of the scientific and mathematics communities. 



\ 
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The Department of Education should' fund the operation of in-service 
programs iri the local Educ ... .idhal Agencies (LE^s). LEAs should undertake the 
development of materials and program content drily in cooperation with- 
professional scientisr and mathematicians and the local institutions that 
employ, them. In-service programs may or may not, count toward degree credit, 
depending on the nature and length of the sessions. 



Development of Materials arid Curricula 

i ! . 

The Socjety believes that the NSF should be the federal agency respon- 
' ijible for the development of materials and curricula for. the teaching of 
chemistry, physics, 'biology, mathematics, and '-computer science in secondary 
schools. It is important for efficiency and cos't-effectiveneis that activi- 
ties aimed at; improving subject matter knowledge be funded at the federal 
leV^L Duplication can thus be avoided and wider. 'distribution of products can 
be ach leved . ' 

» 

The National Science Foundation, throuqh competiti ve grants to individual 
organizations dr consortia of institutions of higher education, professional 
societies, business, industry, and state and local school authorities, can 
produce the new - tools that are needed to improve our science and mathematical 
educational System. The Society is dedicated to the idea that cooperation is 
essential between; (lj prof ess U .uls in the disciplined Of science arid mathe- 
matics and in education, (2) professionals outside of the educational system, 
and (3) the pubMc. . . ' 
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Punas to produce and market finished, product* to state arid .local Vaca- 
tion a V agencies' should be Included in NSF grants, while fundi for purchase of 
products should be made aval 1 able. to State Educational Agencies '(SEAS j and 
LEAs through the Department Of Education; 

Scholarships FOr Future^ Teachers ■ ' * . . » 

At present > the ACS places a higher priority on a federal initiative for 
retraining current teachers than for train frig future teachers. F_1rst, the, . 
level of funding under consideration does riot appear to be adequate to -support 

m \ . . . ___ _ ■ _ 

both retraining of current teachers and mining of t new teachers;..' Second,] a 
qood mechanism does riot exist for ensuring that scholarship recip1ent S/ <!om)i1b 
themselves wholeheartedly to teaching careers'. Requiring scholarship redo- _ 
ierits to teach for a number of years or else repay the scholarship money gives 
no assurance that teachers will teach with enthusiasm or remain m thgvteach- 
ing profession after, the mandated period of service. f . . ^ 

If a scholarship program is Created, it Is Important that reMplents be 
required to pursue an academic curriculum that wou'd allow them to become 
certified as full-time teachers 1n the disciplines of science and mathe- > v 
matics. Public funds should not be used to educate the next generation of 

Unqualified teachers who will require retraining later, 1 * 

' / I 
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Schol a rships ior Present, Teachers 
% 

As stated previously, the Society believes the first priority is to fund 
r ■".raining and upgrading of those persons already teaching science and mathe- 
■■; Mcs. Therefore, the Society recommends that the scholarships proposed by 
the Administration should go first to teachers already teaching science and 
mathematics-, vj Wat they mS.y improve thel r*ski1 Is and become fully certi- 
fied. The next category reeeiving these scholi-shlps should be those people 
who hVe disciplinary expertise but are not certified to teach. 

Awards for reaching Excellence 



Funds should not be mede available for awards for teachinn excellence 
ar.tll ample provision has been made for retraining »nd othe> need's. If a 
program of awards 1s established, It should be made clear that recipients can 
use the award monies for anv activity aimed at improving science and mathe- 
matics education In the schools. Teachers should be free to use these funds 
to pay tuition and expenses for attending workshops and courses that would 
improve their ability to teach precolleqe science and mathematics. 

Distribution of Funds to SEAs arid LEAs 



The distribution of funds between SEAs and LEAs should depend oh the 
overall ..level of funding authorized In the legislation^ and by the array of 
programs that are feasible within that level of funding. It would appear 
unwise to distribute to each LEA such a small amount of funds that It is not 
likely to support any effective program. 
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-G*nersiiy; the Society favors retdininq at least 50* of funds at the 
state level. The need for focusing, targeting and leveraging is even more, 
pressing when only relatively small amounts bf\funa*s are available. The 
Society recommends that these factors be taken 'into account in the distribu- 
tion of funds between states arid localities. 



Consortium Approach ^, 

The voc^ety endorses the consortium approach which we understand is under 



consideration by this committee. The ACS recommends that the first priority^ 

under this' funding approach should be to improve the capability of U- ier_S., 

and enrich the learning experiences of children in- elementary and se:cndary 
schools. Requiring joint applications for federal matching funds should 
promote the cooperation needed to attack the., problem effectively. Any cbh r | 
sortium should include, but not be limited to: state and local educational 
agencies; business and industry; institutions of higher education; including 

departments of educati on^Tclences , and mathematics": professional societies; 

N 

and other non-profit organizations: 

The Society believes that in a consortium approach,,^ ur, 
awarded •oh a merit basis through the National Science FbundaLu . .ii the case 
Of chemistry teacjiinq, it would make the most sense for. the National Science 
^ourmat-ton" to administer censor t i urn prog r-aavs^lr^^th^^deniic c n nn pc t iatu- 
with NSF has a long history arid is very strong. Second, tht- chenfical 
industry's relationship with'NSF has aeen improving over the last several 
years. Finally, the ACS'-: interactions with all three are vefy strong. 



i 
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The NS r should be given the flexibility to determine what types of 
projects are eligible fur findinq, after consulting with representatives of' 
sectors likely to participate in such programs, and after makinq an assessment 
of our overall national rieedsi 

We have two notes of ca- 1 : to add -eg ar'ji ng_ the use of match inq funds. 
Th - approach should be limited to addressing second-line problems: To put 
th>-. t \f program forward as the principal means of increasinq the number 
c teachers or meeting other majo- n^eds would be unwise. A 50/50 

mate hi no approach should be limited to attempts to bring the community 
together to seek ways to Improve upon and enhance the basic structure already 
in place. It would be unwise to count oil large Sums of money from the private 

.'ctor to address problems that are f undamenta Vly the responsibility of the 
public sector. As consortia mo\'e away from local projects toward more expen- 
sive projects adcVessinq problem* of a wider fo»~<;$ , th-n the private sector 
percer . • of the match should decrease. Our s.. - nd Tint is thr 5 consortia 
formation will not be possible in many school district 1 :, such ir in rural 
areas, across the cour-:**y: Therefore, those that are lively to be most in 
need right now '-Mil not benefit from this tyoe of program: 

Th e i lol e-of the ACS in Chcnistry Educatio n 

Xhe-AL^x. SasJ.play edl ranZt^cxTat iriu e i ^to^ p^l a-y-a-major-- ro 1 e- -4 h- ■c-hemrsi: ry 

education at all levels: ACS efforts in chemistry education are carried out 
through various committees, its Division of fhemical Education, and its 1 7Q 
local sections. This enormous volunteer- ef;- is supported by 3 steff of ?.Z 
in the Soc ioty 1 s. Wash inq ton office. 
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Assess;- *? t w f Chemistry Education 

Tne Society has ? . ajbr study underway to assess the current condition of 
chemistry education in this country, from kindergarten through the post- 
graduate ^vei; Mfiile the-Society has been mov ing b oldly ahead in specific _ 
areas where it can make positive contributions, it is convinced that an 
overall asses vent is necessary to understand the long-term requirements of 
the chemistry edu ational system. The stuu'y's objectives are to determine 
what the ACS needs to do to enhance chemistry education, and what other 
sectors of sbciety need to do as well. When the study is completed this fall.. 
*n will let policy-movers know what ACS believes needs to be done to enhance 
chemistry Mucation i.) the friited Si.ate* 

High Schoo ^ _ ■ 1 e^ is try Program s 



The ACS commitment to the hia ..*;;-viy goes back to 1922, and 

that corrrnitment has been greatly erihu,.:^ over ti.«. past several years. An _ 
outstanding examDie is a new chemistry curricu'jm beinq developed by tho 
"ociety for the general student =»t the 10th grade level. H is calleo 
"Chemisfi ' *n. the Community, and prov jes an understanding of the chemistr,. 
involved .mportant public >sues. The project 1«: supposed by NSF* the ACS 
Petroleum Research Fund, the <\CS Committee on Chemical Education, and the ACS 
Corporation Associates, an industrial affiliate of 180 colorations in the 
chemical business, the actual curriculum development work is beinq done by 
prominent chemical educators in institutions of hiqher learning thrOMghout the 
country working together with high school teachers. 
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An attachment tc this testimony; "The ACS High School Prcxir;^," details 
many of the other wide-ranging activities of the Society at the secondary 
level. questionably, the Society's commitment is larqe, and that is why «t 
membership is interested in having professional societies und practicing 
scier s ts. specj. fled. explici Ely as partners in arry iew eglslative initiitive 

P ic Recognition, Appreci at ion and Una 
ci e nc e a nd Technology 

Triii ACS Office of Public Relations has several pro.leUs and programs 
underway that are aimed at public understanding, but also find uses in high - 
school science education: Three ACS planetarium shows have been widely used 
in high schools, as has the film "Chemistry arid Man." The "Man and Molecules" 
tape series from the ACS radio program, now in its ??rid year Ori the air, is 
used in tne classroom as well . 

The Office of Public Relations has organized a competition to select a 
Chemistry experiment to be performeo on a future space shuttle fliqht. Also, 
we recently produced a high school study course en tit x*. "DNA--Master 
Molecule of Life. " 

At our March 1983 National Meeting in Seattle, !"he Society sponsor elfiiri 
afternoon program for local chemist*- ;.' teachers and students , as we have done 
■at each rational meeting. Approximately 1 ,000 attendees listened attentively 
as Nobel laureate Glenn Seaborg told of his fascinating discovery of new 
chemical element?;. They also saw and heard ah excitinq educational chemistry 
magic show presented by Dr. Hubert Alye>. 
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A£S i ocal Sect ions' Programs 



The 179 ACS iocai sections around the Coantry have been particularly 
helpful within their - *i communities in -^tablishinq programs for high school 
teacher-. The majority of local section members are from industry, and often 
receive support from their companies in organizing activities such as local 
workshops and seminars, tours, and career programs; providing classroom 
speaker- living advice on safety issues; irid offering scholarships to 
s'm*r The level of activity at the local level has increa sed markedly 
over tne past five ye*rs . 

The ACS local sections' programs are too r^er u: and Averse to describe 
rn detail. In short, these orograms are nation J% tfcey receive some support 
from the cK*rical industry, ind they have been eilrowsly successful''. Some- 
times" contact b,<-,een a section and a school community has been initiated by 
the local section, sometimes by loci educators, and sometimes by ACS staff.; 
All successful programs typically have involved schools and a given local 
section in working partnerships, where both groups recognize the value of each 
other's experiences: 



ACS Corporation Associates 



• Recently, the ACS Corporation ttiOCiitei held a one-day conference in 
Washington entitled, "Using Industrial Chemi ts-o Enrich Chemistry and 
Science Education." The educational , industrial, and it: ion ti fic commuhi ties 
were all represented at this me^inq, and freely exchanged iiM nation on 
currently existing programs, perceived needs, potential problems, and oppor- 
tunities for future col 1 aborative efforts . 
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While educators at this meeting expressed some reservations concerning 



•business iflvof/cnen^ir^re^oriege s"cierfce7ducati on therTwas aqreemeht tfot 
such involvement could be extremely helpful provide- ihat business worked in 
close "partnersh ip wi th local education authorities. Since needs differ 
tremendously from one educational jurisdiction to tht next there were no 
gjobal recommendations to industry to develop one particular type of program. 
Instead., numerous models for business involvement in the schools were discus-, 
sed such as the "Science C. ultants Program" of the XerO> Corporation"; the 
"Chemical Caravan" and "Chemical Pilgrimage" organized by the Chemical 
Industry Council of New Jersey; and the "Program for -Roches ter to J n teres : 
Students in Science and Math" run by the Industrial Management Council of 
Rochester, New York. 

As a result of the conference, Corporation Associates is supporting a 
six-month pilot project currently underway in Philadelphia. A local high 
school teacher oh sabbatical leave is work-? on forging links between area 
high school U.ichers and people in local corporations to establish programs 
for the 1983-84- school year. :,lso, this teacher will prepare a directory of " 
locsl industry resources that high school chemistry teachers can draw upon • 
for classroom enrichment or other purposes. Corporation Associates hopes to 
expand this project to adr- clonal cities'* ext summer, using high srh-ol 
teachers bh summer b'rea-.. 
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Involvement of Industry in Chemistry Education 

Even though lnduv -ia! -academic ties traditionally have arisen throuqh 
the use of academic scientists and piinin^rS as consultants, or throuqh indus- 
trial support of certain Eypes or j '•-■•nic research; it is clear from the 
abd/'i description of ACS progr sr ^jT-ch- -^-producing companies have made 
significant contributions to jcr ^:oi -ration projects nationwide. To 
gain a better understanding of the riaturo and scope of this industrial 
involvement, particularly those activities in which ACS did not serve as an 
intermediary, we recently canvassed the top 50 chemical producers in this 
country. So far, we have heard from 43 companies: Only one company 
representative indicated that the>e was no involvement, or plans for involve- 
ment, in precolleqe science education. Of the seven companies we have yet to 
reach, we are fairly certain that five h\we some activity in precolleqe 
tour at ion. 

From fhes^ ^nd other contacts with chemlc - r -producinq companies, it is 
very clear that these companies have demonstrated a significant interest and 
1e>ei of involvement in precolleqe science "ducatio . Three prevailing 
-easons sewn to ber 'V cdrpcra : - ; n teres c in community affairs, (2) interest 
in prrviilinu nmployees c children ar. company locations with guod educational 
opportunities, and (3) concern about the supply and quality of potent^*) 
employees. Company involvement runs from financial contributions to direct 
employee interaction with precolleqe students and teachers. Some companies- 
initiate their own programs, v'Vlc OChers participate throuqh industry ^ 
associations or through conizations such as the ACS. 



9tJ 



87 



derail; chemical-prodrtfcing companies a. _■ involved mostly thrbuqh their 
ir.div idiiii.' operating units. As a result; the ft .us is at the local level. 
Only in a few instances are corporate projects intended to impact at the 
regional or national 1 -els. The -most common forms of participation seek to 
enrich the learning ex' Hence in schools. A few programs for upgrading the 
subject matter knowledge of teachers were report^ Support for materials 
development and equipment donations was less frequently reported. 
\ 

It was not possible' to determine from our review what ■ industry-wide 
dollar figure is for contributions to precollege education, either in terms Of 
direct monetary support or in-kind contributions. Similarly, there is.no 
catalog, either comprehensive or partial, of the individual activities sup- 

. .. . O <*£» 

ported by chemical prc^uj:ing-cd^'-, ( -»nies. 

/ ..... . * ; 

., In an flt igagt^to^artiy fill f he void, the ACS, in cooperation with its 

Corporation Associates, will publish in early 1984 a compendium of model, 

programs for industrial-academic cooperation at the precollege level. Models 

-\ - 

wi^l 1 be taken from existing company programs, and programs developed by 
associations, government, the educational community, and other sources. 

Several proposals b-^or ; -hi* :c.irnittee rest on the premise that industry 
will continue and oven inc \ olvement *n pre*col1ege education in 

science and mathematics. Th\ believes these proposals have some 

merit. However, we hasten to point o it that, jusc as in. the case of support 
of academic^ research, industrial con Lr ib^'. ions cannot be expected to assume 
more than a very minor role the direct support of precollege education. 
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It *s clear from our contacts with companies, aha 1 from the recent 
conference sponsored by Corporation Associates'; that chemical producers are 
more likely to Support programs where the expertise Of industrial personnel is 
utilized in program development and- implementation ; rather than programs th.it 
require only financial contributions from industry. Participation in program 
development is. also more likely to bring long-term commitment on the part of 

- -- ' * ■> 

companies. ... 0 



The questions before us are:- What can we expect of industry's participa- 
tion in the future? How will the availability of federal matching funds 
affect their decisions? At the moment, we do not Know how chemical producers 
wfll respond to requests for more help. During our canvassing, we did try to 
'assess company attitudes about more involvement. The current attitude Of most 
.company officials strong ly" suggests that industry will respond positively. 

a c _ . _ _ _ 

However, it is clear that the response to any request for additional contribu- 
tions will depend on the pace of economic recovery for the industry overall. 

Thank you , Mr. Chairman and members of the Committee for this opportunity 
to present the views "of the American hemical Society on science and mathe- 
matics education in the' United Stuces . We offer the resources of the Society 
to Ihe Committee- and its staff for consultation, and ,r-jld be pleased to 
answer any questions you may have. 
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the ACS Hlgn School Programs 



History of Involvement 

? he ACS ^i-i: . to the high fichool_coamuni_C> >. ?b at least as far 

back afl A ? 22 . ": u \ _ th *_ ACS C° mmlt tee_on Chemical Edu^ . ^n; the precursor 

to the no y Division of ^rjemical Education,, develop* • Standard Minimum 

High School bourse Outline. "This outline currieu ' ilned.in use 

ur **** 1939 when it was revised and republished a? ne of 
Essential* for a Year of High School Chemistry." 

Since then, the D^albh bf Chemical Edu~ :!oa, in particular, h«ts 
been. the focus of AC? h? gh -school-related prc. rass. In the Jou r nal 

of Chemical Education vaa fErit published ; -an; in-rh early ^d's the 
Division began its testing program for high s haol n. J collet students. 
Both the Journc l anj the testing program are ttill flourishing. 



?. he _ earlv _ 1960' s were notable__for an emphaclr, lu.u approaches to 

introductory chemistry. Both the Chemical Bond Approach Project and Chem 
Study were initiated by .members ot_the_Smerican Chemical - Society , though 
they were not t hease lye s So cie ty pr ograma . Whils_ Chem Study. isnov used 
in only about 1 IX of schools and_CBA in maybe 1% 50 2%_oi achobl*i theZ 
two projecta have influenced an entire generation of chemistry * 
textbooks. 

The Jaiaea Bryant Cohaht Award in-High School Chemistry Teaching was - 

established in 196 5 by E.I. duPont de r Nemours and Company , <lnc. This 
ACS-admiad,8tered award ^ _now_spQDsbf ad By thS Ethyl Corporation, 
recognizes excellence in high sc hpo.i _ cbemis try teaching "Shd cbSs is ts- bf 
S2 J 000 and a cer tificate presented at the _ annual ACS spring ; meeting, ~ 
Teachers are nominated I for this award_ tar ough ACSlogal .sections, many of 
which present their own awards to outatanding teachers wi thin their own 
communities. 

Over the years local sections around the country have conducted a 
vaj^ety of other programs to support the professional growth of high 
school teachers arid £0 promote excellence in teaching, and learning, at 
the high _ school level. Activities have included various teacher 
workshops, student coape titiona. Science faire, claosrbbm speakers, 
career .counseling*. _ safe ty _pr og rams , etc. Although not a? 1 local sections 
h *ve conducted these typee_of _ prr^ram, many have,, Mild th'y have rarely 
been _.P ub ^ lcl y recognised for the tcellent Job the ^ive been doing over 
the years. 

New Initiative* in Firo^ ramming 

___ _ci £ ariy, Che Society has an hi. N bri t U record of involvement with 
the high_ school, community . It Ij, tr i, rowevfen'-, in the past fiv* years 
t he^conLii tment_Pf_ the Sbcijety to fc?;;h~ school chemistry teachers and 
teaching has expanded by a quantum leap. 
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The year 19 7 7 was probably semi ail - IS. the expansion. of ACS efforta 
in thin are* *r 1977, the Society published "Guidelt, jb and : 
RiebV: -Utloria for -the Prepare tio-i . and . Continuing Education of Secondary 
r I- ol -.acS^ra 6f Chemistry;- . V uHelinca;. not .pt ly contained the baaic 
ST' ^*ues for pre-service and In-aervise education or high school 
i'^x -i^y teachers, it ilib.concained. reyionou nda t iona r inriementation 
^variBuS guideline*. _These guidelines have recently be.a reissued 
*re available free to teachers and admini a tr a to rs « 

Following this publication, the Society undertook major _new 
initiatives toward the high schools on three fronts: first', _the Society 
awarded_a_grant to ^ Im.rnal of Chemical Ea uco cioii- to a upPort_the 
development of a secondary school aect!6n and to employ. a high^school 
chemistry editor; secondly, in late 1978, the Division of Chemical 
Education establlahed a High School Cheais try. .Commit tee , the maj o rity of 
whose members-are cur retitly teaching.high school, cheaia try; and, thirdly, 
in February 1979, the, hew staff Office of High School Chemistry van 
established . 

The Journal of Chemical Education now publishes ah ave r age _ of _? 0 
pazea p e r monthly iaaue for high achool teachers. Over the psat three 
years high achool teacher aubac riptions to the Journal _ h4ve increased by 
almost 50UX. Thia truly aitonishing Increase Surely attesta to tn. : value 
of the Journal to, the high school teacher. 

The ACS Division of Chemical Education (DIVCUED) vM.gh School 
Chemiatry Committee has focused upo n organizi ng__oymyos la f o t high P-hool 
teachers at national and regional meetinga. Since the Einstein 
Centennial Program in Washington in the fall ol l>79. .al-oai I ,00 high 
school teachera have attended national, and regional meetings at special 
guest admisaion ratea. Programs presented have include topics such aa 
oafety demona tr at ioaa , thermodynamics, bonding, e -lev t rr -r,nml st ry , 
brbblem-aolvihg, and the high school/col.lege Interface. Aos t _ 
latently, theae symposia have been organised bv_ high achool teachera 



for high achool teachers with the majority of papers comir. E fri 
teachera themaelves. « / 



High achool teachers have ala6 taKeh impo rtant_o|gana;:a : ^ k 
in both the 1980 DIVCUED Biennial Conference held at Roc e.c JJ« 
1982 DIVCUED Conference held in Oklahoma las<- August. I. ".if my t en . 

9o3 ChemEd Conference for bighachool teachers (par.t of V 8 '^*^ 0 ^,, 
conferencea held biennially at. the.Unive ra*ty of ^terlo, in ^- ^111 
be held at ButlCr Uhive reity _ with su^rt from DIVCUED, -w ; .^cicty 
CbWtSei oh Education,_and_ the Indiana Local .Section, * o- a* . high 
achool teachers have the major organisational raaponaibili.v *. - 
conference. 

The DIVCUED High School ChtrUstry Committee also is exec . - : 
various mechanise to deliver <:r.tiiiiihg WUttQLHttHk^' 
etchers especially fro. the ACS Audio Course catalog. ""j^*' *° 

tne p. at three years, teachera attending the Sew England A88 °^*S" of 
Chemistry Teachers Annual SeStlng »W been able ..to take '? A§f^«o 
Cou-se for academic credit. The Committee is encouraging local ^tactions 
to ilhZl similar activities for local teachers^hey are alao looking 
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»c VjlXB 1b vbicb.Ehe courses could be modifiid Co make them more useful 
co Che high school ceacher. 



The Office 



™ e BCaf* office of High School Chemiscrv now adminisCcrg- four 

programs: High Schooi^Chtmlacry, a newsmagazine for high_ school, studies , 
Career, Services, and Proje.cc SEED. The Office boch -lnlClacca lea own 
a^ciyicies.snd Serves as a liaison co ocher groups wich high school 
chemlscry programs boch wichlh che Society and wichouc. 



Moat services of 'che Office are incended for any inc^resced high 
school chemistry teacher, oot juet chose who are currencly members of 
AL ?V - Fot _« x » n, pl e f ch e^hlgh school newsletter, C5eauhicy which Is 
dlacrlbuced free co about 7^500 eeachera at present , providei teachers 
?y h ^ n f°^- Ci SS ^ £;«?.--P*e S ent;_gnd_ future pre-college activities of 
che Soclecy. The auSber of teachers who receive this quarterly 
publlcaclon grows dally. 

The Of flee alsb directs che Expert Demons era cor Training Acclvicy 

(EDTA) workshops. These regional , c* -day aeecings, aupporced.by che ACS 
local sectioas, are designed cb (i) xncroduce high school ceachers co che 
f rc «?d science. of effective le ccurc-demoni era tion , and (11) encourage 
f° c .« aB « d ..int««ction between.local sections, and high school teachers 
chrough che organliatlon of local "multiplier" workshop!. 

To date five workshops have been 'held involving over 30 local 
sections and approximately 130 ceachers- Incidentally,, alchough che cost 
of _ che workshop comes from che ACS High School Office budget, che ACS_ 
local sections pay travel' and- per diem expenses for the teachers, The 
Ipcalseccions also pay for the multiplier workshops which have 
Introduced hundreds of ^bther ceachers cb che EDTA experience. 

f-hn.,r h ?\^ h Sch ? oX Fllm Library. is icscrlcped Co ACS member-teachers 
(about J\^00 ceachers ac preserve). This. Library was bounded following a 
generous donation of films from Imperial , Chemical Industries Americas. 

iSa'*h-?ffi"*V" ? *J-"" add ^ clon ^ -8-^PPbre _f>6m ACS Corporaclon Associated 
and Phillips Pecroleum. The library offers free-loan access & b-er 30 
films and five Audio Courses. ' j 

J& The Office bf Hi^h School. Cheaaiatry hilps distribute che t'*o most 
recent safety booklets produced by_fae Society £q teachers. Free safety 
posters ar-e. also .available from the Of f Ice Jupon request. The manager of 
the Office is ^urrentl/y working closely wich mcmbt.* of che Council 
Commlctee on. Chemical -Safety co evaluate asifecy problems In -j- high 
schools and_to Identify possible loechanismsl for addressing chese 
problems. The Wgerls also in close liaison with che Consumer Produce 
Safecy commission which ia currencly, monienring high school lab aafecy 
problems throughout ch»i cbun Cry. I 

Wlch che demise of che ACS magazine, ScjiQuesc . for financial 

reaBOnB »_ c !* e _ 0fflce _ hs^.caken oyer mfark^cjnj-tbe ScjQue st poster and 
reprint program. Several new compilations of topics are planned for the 
future including a crossword puzzle book. 
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Ac the Jaalor high ,=hool Office M^r^d ^ 

currlculum- e .f^h a e 0 c ualt jgg ^ClnK eh. Hydra, ghe un _ 

ibcrodufies science end sociecy =°^" b ^".„" c | Bnd che.lc.l educ.tor. 
i£Ienc C _cla.BrooD, h.s "**«"« d CB * ^er-cestcd la che classroom. 

AC Che recent . ACS n«ion fi '. ~«<i|*J*« £^ii£"cgk. 

' of 1982, che ACS Board of '«£ £ ^?r be a quarterly) 

Maccers, for che high school s tut*. -?nr. r"of "School cheiai scry . 

pSbTl^Itlon containing feacure articles. 0»f--0« rrle - caieer 

e^perl^ncs. safeCy tip., durrenf even »i gg-^S-J |g«^5 b; teBC 

wich regular .uLcrlpcion Issues beco n iug available by fall 198^. 

One free co ? y 6f Chi, .«« P»" h » h f° *\\ £ nf 

^m^^'^^^^^^ acs of£ice oi 

High chuol ChemiBLry. | j ■/ - 

., fhl, - c Pf r "<»- o ° .^^"boa^ ^Po 6 ed U of h . g y^cy of 

cheoiscry ceacher. Also, an 5*1 co _ i ove ri« the 

high sdbool che^scry ""h.r... o b. «PP^... §e ^-_ *._U.i.on 
^fthe'e-ltorlal board "IF'XS "« for production, narteting. ano 
distribution. _ 

approving the final layout. 

Career Services J \ 

- ^ ibe Career Service. proves c.reec guidince^f oration to 

cbe high school scudenc.as -ell ^.^oftia". of "Vin. 

- publications of the Program^ re Jo eus |M X student intends to stud, 
c misery in high school, whether pr e l .^Ja^g inforaacion for che 
c misery at university. . In addition |° e P "^^ „ eard fhe middle 
senior high school student , ^ochure^ are d. 

A hool and. Boscrecenclv, Che .Program n » „, lBt; loc.'. sections 

■ Tbi Csreer^ervites Progra-.«so Wniscers |£ F . lr 
parcicipaclon in the Annual lucernaCional Science a ^ _ ^ 

CISEF)' organired by Science^ervlc^. AM e P° nS B '. ndlng projects in 
ZlitSt !*« pro^a'a^e^uaced, and the winners .elected, by a 
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team of judges from the ACS local section Iii--whlch the Fair Is being 
held. The 1982 ISEF wan ' held In Houston In May. 

Project SEED le a high 8cb6oI/c*reer..prpgrap! of the Society that 
places economical ly di aadyant aged _high _ school students into summer 

employment in academic laboratories, Sj»nce its inception in 1968, 

ProJe_ct_SEED_has placed over 1 500 students into over 200 institutions for 
a_l 0-week work period each summer. Though the students receive a nmtill 
■ cipend for their efforts, perhaps the most Important par t of th<> program 
for the students is the opportunity to develop a aentor relationship With 
their preceptora, and to receive career and college _ counseling from them . 

While the administrative costs oZ the program are borne. by ACS, the 
student stipends come from voluntary contributions from individual ACS 

members, ACS local sections, industrial cbopanlea, and private 

f oundationa. In 1982* nearly 1 00-studenta received §7 50_e_ach±^wiih about 
$52,000 coming directly from, the Project SEEPstipend budget and the' 
remaining funds contributed by the local sections . 

This sumaerlEhe.SoCiety received_a grant of oyer §40,000 from the 
NSF_under its_Research Apprenticeships for Minority High School Students 
Program. Twenty students participated in Che- Apprenticeships Program 
with ACS matching student stipend monies with the Foundation. 



^frrficuiugT Development 

Wltblri the Department, of .Educational Services, the new Office of 
Program Development is administering another grant from the NSF. 
grant for ove r_Sl 9 1 , 000 is to develop a new chemistry curriculum-forthe 
general_student at the 10th grade level. The curriculum, CHEMISTRY IN 
THE COMMUNITY (CHEMC0M), is modular and will cover those areas of 
chemistry necessary to understand Important chemistry Issues ofthe.day. 
It will also emphasize the Importance and practice of decision-making 
skills related to interpretation of aclentlflc da ta. Currently NSF is 

funding six of the modules with the ACS Petroleum Research Fund 

sponsoring one extra unit and ACS Corporation Associates aupport-ing one 
other. Modules now being developed or planned Include: 



Supplying Our- Water Needs Understanding Nuclear Issues 

Feeding the World -_ Dealing with Chemical Wastes 

Petroleum: Ita Usea, Reserves & Chemicals, Air and Climate 

Importance for Society Chemistry inr Public end 

Conserving Chemical Bespurcea Personal Health 

Alternative Sources of Energy The Chemical Industry 

The Office of Program Development is also administering a grant from 
NSF to develop at least six computer software packaged to Integrate with 
the first three modules of CHEMC0M. The SERAPHIM/CHEMCOM Interface. 
Project (SCIP) integrates a chemis try - sbf twa re evaluation program being 
developed at Eastern Michigan University ( and _al so^ funded by NSF) wit h 
CHEMCOM. The software will concentrate on developing decision-making 
skills In students through simulations and games. 
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Programs Throughout the Society 

The expansion of ACS high school programs has been directed bythe 
Society Committee on Chemical Education (aha formerly by _the_Education 
Commission). The Pre-college and ^Non-prof eisional . Educational _Activi ties 
Subcommittee of both grou?s has been especially responsible for this 
giowth. 

Special task force* of SOCED are currently developing guidelines for 
teachers of chemi«try_simiiar to guidelinescurrently available for high^ 
school physics teachers. The Guidelines Task Force is composed primarily 
of high acbool teachers. The publi shed bookie t will not contain _ 
information or recommendations on chemistry curricula, 6u£ will Sddre ss 
problems of teacher load; use of laboratory parapr of es signals i .laboratory 
design; space allocation; safety; professional growth; and budgeting. 

The Society Committee oh Chemical ■Education_haB_also been very 
active in preparing position papers for the Society and contributing to 
testimony presented ;before Congress.and the National Science Board 
relating to the NSF Science' Education_budge t . The Committee continues to 
make known Its coricerns_for_the_present and future of chemical education 
in the high schools to policy makers at many levels of government. 

Concern for_high school issues and eeds is hot a_concern expressed 
hy_only_a few members and committees of the Society . For example *_the 
Office of Local Section Activities administers a tbcal.Sect ion Program, 
Development Fund. Over the past four years, hearly_50_ of grants awarded 
to local sections under this program have been for high school 
activities. 

The Office of* Public Relations has also been very active in high 
school programming. It has Organized a space shuttle competition with 
the local sections to select a high school student experiment to fly on 
an upcoming shuttle, the "Get Away Special." Also, the Office is_ 
currently developing a multimedia package on, M DNA: Master Molecule of 
Life-- for' the higU_ school . c las Broom . The package will contain^ a 
filmatrip and sound track; and a teachers* guide with suggested 
actTvi.ties, tests, and further reading f6r the students. ;The_Of ?ice has 
also developed three planetarium shows which are widely used.in high 
schools, as well as the acclaimed "Chemistry and Man" film, and t„e long 
established "Man and Molecules" tape series. 

Publications by the Office of Public Relations are being used by_a 
—owing number of teachers and students... Theae include the booklet, The_ 
IteUaf Thread: A Story Of DN A f Evolution, ^ ^""t^"^ °'_"f ' * 
and the annual compilati on of reports_.fr om the forefront of chemical 
research. What's Happening in Che mii»try7 

In addition_to SOCED and the Committee on Chemical Safety t _the 
Board/Council Committee on Environmental Improvement is^alSo_ concerned 
about hiilh school teaching. They have establi shed c.subcommi ti tee to 
examine problems specifically related to the teaching of ..environmental 
studies at the high school level. The Board-Council Committee on 
Chemistry and Public Affairs has also established a group to examine 
policy issues at the pre-college level. 

Clearly, ACS has made an extensive commitment of time, talent, and 
financial resources to the high . school .community for bo th teachers and 
Students. HIgh_ school programming, is an integral part of -ociety _ 
programs and helps ke ep .alive _ the.. integrity and vitality of the science 
to which we have dedicated our professional lives. 
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1 155 SIXTEENTH STBEEX N W. 
WASHINGTON^O C„20036 
PhPfw (20?) H72-460Q 



Fred Basojo 
Prevdont- Elect. 1982 

President, 1983 

tmmedaw Pas' President. 1984 



May 20, 1983 



The Honorable Orrin G. Hatch 
Chairman 

Committee on Labor and Human Resources 
United States Senate 
Washington, p.C. 20510 

Dear Senator Hatch: 



I would like. to. thank you for providiDg_tbe_A(TEricaD_Cbemical_Soc.iety 
with ao opportunity to present. its_views _on_science_educat jon_be_fore your 
Committee dd April_18_. F.o.llowing_tbe_ hea.r.ing_t..you_ addressed some written 
questions to Dr. Parry who had testified on behalf of the ACS. 

I. understand. Dr. Parry has replied to these !_ questions on his own behalf, 
as a distinguished scientist and educator I am now forwarding the official 
ACS response to your questions, As Dr.. Parry has pdinted out in his reply, 
these two points of view are not at all far apart. 

I hope that the American ChemicaJ Society will be able to maintain a 
continuous dialogue with your CommitteXon the subject of scientific 
education . / 



Sincerely, 




Enclosure 
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oBtlbcs Addressed By Senator Hatch 
to Scie nc e Soci eties— Panel 

Question 1 : 

We have hearJ.every witness at these and Senator Stafford's hearings say 
that there.is t- "crisis" In American math and science education. Scientists 
rarely make such sta cements unless there Is data to drcumeiit tbel^ findings, 
particularly such alarming ones. A large consortium of educational 
organizations, however, has come to us and reported that while the proDiem 
Jo^; In fact! exist,. Its nature and magnitude will not be fully known until 
• thorough assessments have been_perfprmed by _ otate^nd^ocal ^^" 0 ° urre _ tlv 
agencies. Do you believe there is sufficient, reIiabIe_inlannatlon currently 
available which would negate the heed for a lengthy assessment process? 

Answer : 

The American Chemical Society believes that there Is sufficient, 

reliable ihfbrmtloh-curredt^.avallable to_^ 

identified as_affUctl_ng science and mathematics education In this country- 
Hence, we do not believe that federal action should SWalt_the_results^of yet 
anotherlssissment process. However, we do recommend that Congress utilize 
the upcoming report of the NSB Commission on PreCollege Education in 
StheSucM? Sconce, and Technology when formulating remedial legislation. 

The time to begin to develop a coherent, long-range federal policy 
addressing the mathematics and scienco education needs^of our nation is 
clearly ulbh us how. As a society _we do not have the luxury of taking the 
time necessary to_cOnd_uet a state-by-state assessment of _ the _P ro ^.^ . k 
most Of us concerned with the quality and quantity- of scl e nce_and »the».Wce 
Sa ion i-ee exist in our schools today. Nonetheless we do believe that 
continuing in-deptK assessment should be one component of a comprehensive 
science and mathematics education policy. 

Question 2 : 

Cbuld the American Chemical Society study be broadened to include the 
status or education In other science disciplines? 

The American Chemical Society's study on chemistry education is intended 
as a companion study to the National ^W_'-_a~e»ent ^ the^current 
status orcheDiistry .ln this country. We lntend^to *° u °w_* he ^J** 
schedule as the Academy's study. Including Joint publication, yearly 
expanding the scope of' the ACS report to Include other science disciplines is 
not compatible with this schedule. 

Ir. addition ACS does not have the expertise in the other science 
Jicclpllnes necessary for such a study, which would more appropriately be the 
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province of other associations. Jtoweyer, _ the preliminary .**pdinge of our 
task force members suggest that some of our recommendations for chemical 
education will eventually lead to Joint society actions for science 
education . 



Several _of _you hare.poiated out fchat.the.jfederal ..government ; _ should be a . 

bette^_ M inXqrmation i broker." Would this dissemination of information include 
the dissemination of pre-college curricula? 

Answer ; 

In the early 60' s e the National Science Foundation had a tremendous 
impact upon science and mathematics education around the country through the_ 
deveI6t^nt-of-modeLcurrlcuIa-__ In chemistry., _for example* the Chemical Bond 
Approach and__tho_Chemical_Muca_tion_Mate;i thw publication 

P f * _ new ge n e r a t ion of PP? 0 ^ rci al 1 y -a va i 1 ab 1 e t ex t b ook s and J ocal 1 y-ad ap t ed 
programs. The need to updite precollege curricula in chemistry for both the 
coTIege-bouhd ahd the general stuclent Is how upoh-US_sIncei £a} chemistry has 

moved so_far_in_the__last_20 _3tearsl .jCb) our .understanding of how students 

learn and retain chemistry knowledge is more sophisticated; and, (c) we have 
a better appreciation of the need to design different courses for college and 
non-college bouni students. 



e ^ps t e f f e c t iy e a nd _ cos t-e f f i c i e n t way to d i s semi nate n ew id eas in 
the teaching of chemistry is for NSF to sponsor the development of new 
curricula, and to seek commercial publication of the materials so developed. 
Curriculum development _at_th9 local .level- is dependent upon_the_ textrbooks ... 
available fQr__purch_ase;__it is . also dependent, on the .existence of sound model 
curricula to stimulate new and creative approaches to the teaching of 
chemistry. Thus to answer your question more directly, yes the NSF should be 
a be t ter "Ih^orma tioh Broke r"- by more widely publicizing successful- programs.* 
and_JTes this. icfoCTatiOQ_ should Include . the. dissemination of the availability 
of model precollege curricula. We .dp not by this suggest that NSF actually 
distribute books to LEAs around the country. 

Question 4 : 



_ V xe ?P n ? res8 en ^pted a program to assist women and minorities in science 
several years ago. What can we do, specifically, to increase the 
participation of women and minorities in science within the context of this 
science i-ahtf- math education bill that wouIQ reinforce or augment the efforts 
NSF is already making? 



Answer : 



We would like to see a number of NSF programs initiated or reinstated: 

(1) Grants and contracts supporting programs in science and mathematics 
for female and minority students in elementary and secondary schools, and 
higher and continuing education. Programs such as science career awareness 
- workshops and apprenticeships programs have been successful in encouraging 
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yau^.iemie^a^-mlnorlty students. lo-ehter_6cIenf if ic_career&*.. and. these 

Prpgraj^..stoMld__t«_.coPtinue4. Visiting, women . scientists^rograms acd student 

and teacher science training programs should be considered* 

(2) National Research OpportuhIty-Grahf8-SBouia.bc initiated to provide 
Opportunities for__tbe_ ad van cement .of ..women scientists. We should like to see 
them, provided to women just beginning their careers or resuming interrupted 
careers. 



X3>..IteeDtry_prp^rafli8.jBbouLd.J9&.reinj|tj|ted. . These excellent .programs 

funded by the NSF in the past presided opportunity 

careers in science. Many of the earlier/programs were directed at women 

reentering industrial careers. New programs could be directed toward reentry 
in both education and industry. 

Finally, we believe it imperative that women and minorities participate 
avail levels within the NSF as grant recipients, peer reviewers, visiting... 
scientists, and program administrators. We applaud the. formation of the. NSF 
Committee- ohiEqual Opportunities- In_Science_ and. TecfinQlogy. and oj.' its two ___ 
s t an d i ng S ub coram! tt ee s on Wome n_in Science and on Hi n or i ties in 3 c i e nee . We 
commend their efforts within the Foundation and hope to see them supported. 

Question 5 ; 

You have drawn a fairly clear line between the NSF and the Department of 
Education responsibilities, essentially between levels i and-not_functIons*_ 
Why do you think NSF should be involved _at_the_ el erne ntary_echool level for 
teacher training and retraining or Improving course content? 

Answer : 

The American. Chemical Society did not state that NSF sboul d not_b o 

involv ed in developing programs at the elementary school level for teacher 
training and retraining_or f or improving course content. The Society- did 
state that these programs should be the admlnisterea_by_tbe .Department of 

Education* _We_stated thisLin__rec_oCflition_Qf _the_close association of the 

Pepartment _wl th the elementary.education community and its expertise in this 
area* However, there should be exchange and cooperation between the 
Department and the NSF to prevent a gulf from developing where the 
responsibilities of one agency end and the Other's begin. 

The Society beli eve s tnatscience ed 1 u ea t i on s hou 1 d be an In teg ral And 

basic part of every student's learning experiences irom feindergarten through 
collegV. We recently sponsored a conference -to discuss cheniistry-couf ee. 
confceht In grades K through- 9.. At tbiti con ferencei_it_ became clear that the 
coherence and progression of physical science taught from one grade to the 
next are very important. We_ would be greutly concerned if the distribution 
of responsibilities for elenentary and secondary education between the 
Department of Education and the National Science Foundation resulted in a 
lack of continuity In the teaching of science to cur children. 
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Senator Hatch. Thank you, Br. Scarry. You have an extencive 
statement that we've taken notice of. All of you have excellent 
statements here. The important thing is that we are making this 
record for the committee arid we're paying very strict attention to 
what vqu are recommending. ^ 

Dr. Flint. 

STATEMENT OF DR. FRANKLIN FitlN.Ti.CHAIRi^N, DEPARTMENT 
OF BIOLOGY, RANDOLPH-MACON WOMEN'S COLLEGE, LYNCH- 
BURG, VA. 

Dr. Flint. Senator Hatch, I'm pleased to testify before your com : 
mittee on behalf of the American Institute of Biological Sciences: 
The AIBS is a consortium of more than 30 professional scientific 
societies with an aggregate membership of some 60,000 biologists. 

As life scientists involved in education, and/or in .research, we 
add our - voices to those expressing concern about the declining 
status of sciencel and mathematics educajtion in the : .United .States. 
Many statements have been delivered on this subject and there 
seems to be little disagreement as to the existence arid severity of 
this crisis: 

Nii. rrie rous wit riesse s _ have bee ri^ call ed before ^ngressibna ] 
panels to point out how this educational crisis threatens America's 
prod uc t i vity, .economic .welfare, arid her national defense Few 
knowledgeable people would disagree with these statements or 
Question the facts that the dimensions of the p rob] em are multifa- 
ceted and permeate the American educational system from the pre- 
college level to the undergraduate class- 

room and the graduate universities. 

A rid e ven as we poi n t w i t h pride to the fact that Artie rica takes 
the lion's share of Nobel Prizes in physics, chemistry, medicine, 
physiology , we must pause to ponder the fact that this achieve- 
ment was built on science education and research done in the past. 
Prize-winning scientists received their crucial precollege education 
; in the first half of the 20th century. Since then, the investment 
made by other nations in science education and research has been 
much larger per capita than in the United States. Future prizes 
will not be won in such large numbers by American scientists if 
things do not change. ______ __ 

While there is little debate over these issues, there is disagree- 
ment concerning the kind of initiatives the United States should 
undertake, and who should have jurisdiction over those initia- 
tives—the Department of Education or the National Science Fburi : 
dation. . ' 

The cost of edu cation rriu st be borne by m any sec to rs of the 
American society, and it is diffcult to assign costs and responsibil- 
ities irj i any Precise way. Howeye_r,_it is appropriate that the Feder- 
al Government take a leadership role in establishing initiatives to 
nieet this crisis. ... 

Federal leadership in this quest for excellence is now an accepted 
tradition. The costs for financing this enormous Undertaking are " 
beyond the economic means^of most of the States or private sector 
alone, arid there is a heed for achieving national equity based on 
the fundamental principles of our society. We also have Federal 



103 



-10Q 



manpower needs at stake. States offer support to accomplish the 
needs recognized by the Stared However, there are some national 
heeds which it is the responsibility of the Federal Government to 
address; A scientifically literate population is best equipped to re- 
spond to national objectives in a critical and competitive and 
highly technological world. ___ 

Accepting the premise that there is a central Federal roie in sci- 
ence education brings us to the question of how the Department of 
Education and the National Science Foundation should address 
these "problems. 

There are two separate, but related, dimensions to the problems 
in science educAtiori:_One^ the 
best teachers and provision for their continued education* and 
second, the general upgrading of all science and mathematics facul- 
ty in individual schools. .It^would appear that both the Department 
of Education and NSF have fundamental roles to play in solving 
both these problems. 

In meeting the former, it would seem the National Science Foun- 
dation has a key role to play. Educational institutes in the Nation's 
research universities for teachers selected in _a national competl- 
- tion and paid stipends to attend would be highly effective. This 
could be patterned. to some extent on the secondary school insti- 
tutes sponsored; by the NSF during the 1960^s arid which was re- 
ferred to in your teachers' panel a few minutes ago. Lessons 
learned during those institutes should be incorporated into any 
new program. These programs would give the teacher the prestige 
of _the_ Foundation, the satisfaction of having been selected on the 
basis of merit and the regard of attending a prestigious institution. 
In addition, the use of eminent discipline oriented researchers in 
developing the contents of these institutes and in teaching the par- 
ticipants would give teachers exposure to some of ^America's, best 
current research as well as providing much needed professional 
contacts between the science teachers and these same researchers. 

By similar reasoning, it would appear that the Education Depart- 
ment should have some responsibility of improving the quality of 
scien'X Ahd_mathem_atics instructions in a given locale because that 
require- r.hat ail teachers of those subjects receive attention. The 
typ* oL ' rograms operated at the State and local school district 
level, ai part of a systematic multiyear plan, with the the U.S. De- 
partment of Education serving as the major funding agency, would 
best meet this need. _ : '_ 

There are other areas that should be addressed: A single shot in 
the arm won't do much to stop the ravages of neglect in our educa- 
tional system: The process must be ongoing with year .after yea; 
. conceri.. about continuing education of our teachers as a high prior- 
ity. In meeting this particular need, I feel that careful study and 
examination of the suggestions made by Dr. James Rutherford, 
chief education officer of 9 the American Association For the Ad- 
vancement of Science, shou 

I will skip his testimony, because you already have it. 

I submit to you that there is no dearth of- ideals to solve our 
problems The colleges and universities have individuals with the 
abilities to give science education the impetus required to* meet the 
needs of our society. All that is needed to unleash this latent talent 
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is the commitment and leadership at the national level to catalyse 
the effort, . . ' : 

1 wish to suggest three cautionary areas. One, it is important to 
recognize that emphasis should be given to all fields of engineering, 
the i sci_en_ c ^s, and mathematics. .These constitji human 
knowledge which becomes distorted if the emphasis is too narrow 
Ifind is placed pri one discipline. Our undergraduate majors iri biol- 
ogy need to take strong programs in chemistry, physics, mathemat- 
/ics, and other cognate area if they are to cope with today's prob- 
/ lems. 

Second, it is important to include research scientists in any long- 
range effort ^ 

literacy, because science is an ongoing program and needs to be 
kept current^ 

Thirds it is important thst renewed emphasis on science educa- 
tion make, use of the existing infrastructure ok. the academic sci- 
ences to insure economies and effective use of new^moneys commit- 
ted to these objectives. * 

I do appreciate this opportunity to present my views to this com- 
mittee, f can assure you of the continuing support of the American 
Institute of Biqlb^cal Science to resolve the J>rqblems of scientific 
literacy and education: We will support vigorous action in this 
field. 

ihank you: 

[The prepared statement of Dr. Flint and responses to questions 
asked follows:] 
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TESTIMONY 1 OF 
DR. FRANKLIN FLINT 



The Role i of _ the_Nat ional . Science Foundation 
In Meeting the United States Crisis 



In Science and Mathematics Education 



Mr. Chairman: 

I am pleased to testify before, this distinguished panel on behalf 
of the American IhstiCute of Biological. Sciences. The AIBS is a con- 
sortium of more than 30 professional scientific societies with an 
aggregate membership of some 60*000 biologists. 

AS life scientists involved in education and/or in research, we 
add our voices to those expressing concern about the declining status 
of sc.-it.incb and mathematics education in the United States. Many state- 
ments have been deliver-pd oh this subject and there seems to be little 
disa'jr»'V he as to the existence and severity of this crisis. 

Numerous witnesses have been called b^f^rtTcongr ess ional panels 
to point out how this educational crisis threatens America's productivity 
economic welfare, and national defense. Few knowledgeable people would 
disagree with these statements or question the facts that the\ dimensions 
of the problem are multi-faceted and permeate the American educatiunrf 

, - - - • - - c 

system From the precollege level to the community college, the under- 



graduate classroom and the graduate universities. ^ 

.And. oven as we point with pride to the fact that America takes the 
lion's share. of Nobel prizes in physics, chemistry, medicine and physi- 
ology, we must pause to ponder the fact that this achievement was built 
on science education and research done in the past. Prize-winning 

scientists received their crucial precollege education in the first 

/ 

/half of the 20th century. Since then, the investment made by other 
nations in science education and research has been much larger pet- 
capita than in the United States. Future prizes will hot be won in such. 
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large numbers by American scientists if- things do not change. 

While there is little debate over these issues, there is dis- 
agreement concerning the kind of education initiatives the United States 
should undertake, ahd who should have jurisdiction over those Ihltia- 
' tives---The Department of Education or the National Sex '--.'tee Foundation. 

The cost of education must be borne by many sectors of the American 
society, and it is difficult to assign costs and respons^ibil ities in any 
precise way. However, it is appropriate that the federal government take 
a leadership role in estaolishing initiatives to meet this crisis. 

Federal leadership in this quest for excellence is now an accepted 
tradition. The costs for f inancing this eriormouy undertaking are beyorid 
the economic means of most of the states or private sector alone, and 
there is a need for achieving national equity bused on the fundamental 
principles of our society. We also have federal manpower needs at stake. 
States offer support to accomplish the needs recognized by the states; 
however, these are some national needs which It Is the responsibility 
of the federal government to address. A scientifically literate pop- 
ulation is best equipped to respond to national objectives in a crit- 
ical end competitive world. 

Accepting the premise that there is a central federal role in 
science education brings us to the question of how the Department of 
education and tha National Science Foundation should address these 
problems^ 

There ore two separate, but related, dimensions to the problems 
in science education: (1) the recognition and stimulation of the best 
teachers and provisions for their continued education, (2) the general 
upgrading of all science and mathematics faculty in individual schools. 
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It would appear that both the Department of Education and NSF have Eunda- 
jiBKtai ^ roles to play in solving both these problems. 

in meeting the former, it would seem the National 5cien.ce Foundation 
has a Key role » play: Educational institutes in tfie nation's research . 
universities for teachers selected in a national competition and paid 



tion 

the contents of these 



stipends to attend would be highly effective: This could be patterned to 
some extent on the secondary school institutes sponsored by the NSF dur- 
ing the 60-s. Lessons learned, during those institutes should' be incorporated 
into any new program. These programs would give the teacher Ota Prestige . 
of the Foundation, the satisfaction of having been selected on the b a sis 
"of me-it and the regard of attending a prestigious Institution. In addi- 
£He use of eminent discipline oriented researchers in developing 
institutes and In teaching the participants would 
give teachers exposure to some of America's best current research as well 
as P^viding much needed professional contacts between' the science 
teachers and the researchers. 

By. similar reasoning, it would appear that the Education; apartment 
^ouid have the responsibility of improving the gua-ity of science and 
mathematics instruction in a given locale beeause that requires that all 
teachers of those subjects receive attention. The type of programs op- 
erated at the state and local school district level as part of a System- 
atic multi-year Plan, with the Department' serving as the major funding 
agency, wbul3 best meet this need. 

there are other areas that should be addressed. A single shot. in 
the arm won't do much'^to stop the ravages 
system. The process' mist be ongoing with year 

continuing education of our teachers as a high priority. In meeting this 
particular need, I feel chat careful study and examination*,* the^ 



lvages of neglect in our educational 
after year concern abou* - . 
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suggestion made by Di . P. James Rutherford, chief education officer of 

the American Association for the Advancement of Science, should be ex- 

' * 

plored. 

In earlier testimony, Dr. Rutherford has suggested that electronic 
capabilities should be developed to satisfy this continuing education 
need, and that grants should be made available to universities, science 
museums and scientific societies to develop audio and video tapes ar 
computer programs for continuing education programs. 

In addition, Dr. Rutherford has suggested that a satellite education- 
al system be developed and launched to provide 24 hour a day instruction 
to teachers and students. That idea has definite merit and should be 
explored more fully by the National Science Foundation, NASA, the Depart- 
ment of Education and other federal agencies with the technological cap— 
ability and the programmatic concern to not only define trie science ed- 
ucation crisis, but to develop ways to eliminate the problem. 

I submit to you that there is no dearth of ideals to solve our prob- 
lems. Tne colleges and universities have individuals with the abilities 
to give science education the impetus required to meet the needs of our 
society. All that is heeded to uhlease this latent talent is the commit- 
ment and leadership at the national level to characterize the effort. 

I wish to suggest three cautionary areas: 
(1) It is iuportant to recognize that emphaais should be given to ail 
fields of engineering; the sciences and mathematics. These constitute a 
fabric of human knowledge which becomes distorted if the emphasis Is too 
narrow, bur undergraduate majors in biology should take strong programs In 
chemistry, physics, mathematics, and other cognate areas. 

\ 
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(2) It is Important to include research scientists in any long range 
effort to improve precollege science education and scientific literacy. 

(3) It is important r.nat renewed emphasis on science education make use 
of the existing infrastructure of the sciences to insure economies and 
effective use of new monies committed to these objectives. 

I appreciate this opportunity to present my views to this committee 
I can assure you of the continuing support of the American Institute 6f 
Biological Sciences to resolve the problems of scientifc literacy and 
education. We will support your vigorous action in this field- 
Thank you. 



iio 
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QUESTIONS FROM SENATOR ORRIN G. HATCH 
and 

RESPONSES FROM- FRANKLIN F. FLINT 

REPRESENTING THE AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES 



Question No. I - ^ 

We have heard every wi tness_ at _ these and Senator Staff ord \s 
hearings say that there __is_ a_"crisis" in _American_math _ and 

science education. Scientis ts_rarely_make_sucta s£a£ements 

unless there is data to document thei_r__f_indings^_ particularly 
such alarming ones . A large consortium of educational orga- 
nizations . however g has come to us and reported that while the 
problem-does, in fact, exist, its nature and magnitude will 
not be fully known until thorough assessments have been per- 
formed by state and local education agencies. Do you believe 
rhere is sufficient, reliable information currently available 
which would negate the need for a lengthy assessment process? 



Yes, I believe there is sufficient reliable information 
currently available which would negate the need for a lengthy 



assessment process concerning the "crisis" in American math 
and sc ierice education . This answer comes from thirty- two years 
as ah instructor in the undergraduate biology classroom, from an 
examination of SAT scores, from conversations with colleagues, 
and from activities involving professional organizations i. It 
is true there is some discrepancy of views among various groups 
and individuals, but there is a common theme that our science 
programs are not as good as they should be and not as good as. 
they could be. Some of the blame for this is the result of the 
amalgamation of school districts as an important democratic and 
social process of the decades of the 60's arid 7Q's: I believe 



this process has worked -sufficiently well for us now co concen- 



rr.ite on excellence in the educational process. F believe 
there., are many influential individuals within minority groups 
who are in agreement that this quest for excellence in science 
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education can now be attacked successfully: 

Could the American Chemical Society study.be broadened to - 
include the status of education in other science disciplines.' 

Yes, this study could be broadened to include the status of 
education in alt science disciplines. In fact, this has 
already been donfr in most cases. The biological sciences have 
been fragmented with respect to their approach to national 
issues and disciplinary affiliation. However, the larger 
professional societies" within the broad discipline of biology 
have been actively involved in the problems of education for 
many years. Most have a section and/or committee dealing with 
the issues of education. This is due to the fact that 60% 
of all biologists are involved in teaching, either pre-cbllege, 
college, or in graduate schools. 



Several of you have painted. out that_the Federal Government 
should be a better "information_broker " Would this dissemi- 
nation bf-ihformation include the dissemination of pre-college 
curricula? 

Yes, the Federal Government could be a better information 
broker. I feel that some involvement of federal agencies in 
pre-college curricular planning can be good: I say "can be 
good" because I would assume that the development of pre-college 
curricula would be done by a contract or grant instrument to 
leading professionals in the fields of curricular development: 
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I do not think it would be "good for so-caiied education 
experts who are career Civil Servicp employees to handle 
pre-college curricular development or dissemination . 

Question No : -4 

The Congress enacted _a_progr am tQ assist women end minor -cies 
in science _several_years ago^ __Wh_at_can we do^ spec if ic ally , 
tO_ increase_the participation of women and minorities in 
science within the context of this science and math education 
bill that would reinforce or augment the efforts NSF is already 
making? 

I believe women and minorities are ready to participate fully 
in science arid math education ; Many individuals have shown : 
a strong inclination toward science as a career and have 
definite talent. These persons should be encouraged to utilize' 
these talents, as should every other citizen on an equal and 
challenging basis. 

Question No. 5 

You have drawn -a fairly clear line between. the_NSFand_the 

Department of Education responsibilities,, _essential_ly_between 
levels and. not functions^.. Why_do you_think N3F_sho_uld not; be 
involved . at .the elementary_scho_.ol level for teacher training 
and re-training or improving course content? 

I feel the NSF has an important job and one which it is 
qualified to meet if it involves itself drily With curricular 
develbpmeht arid training in science for teachers through work- 
shops, institutes, etc: I, believe basic teacher • training at 
the elementary level is best done by people in departments of 
education. These departments have a long history of successful 
work with such individuals. Planning an elementary school 
curriculum which coincides with the child's "readiness to 
learn" ability is a special field of knowledge: Disciplinary 
scientists can cooperate in such programs by insisting that 
science arid mathematics be introduced into the curriculum 
at an early stage and that it be logically arranged so that 
each grade becomes ,a stepping stone to Jtha next. 
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Senator Hatch: Thank you, Dr. Flint. 
Dr. Boehm, you're bur last witness today. 

STATEMENT OF DR. ROBERT F; BOfiHM. CHAIRMAN, DEPART- 
MENT OF MECHANICAL AND INDUSTRIAL ENGINEERING, UNI- 
VERSITY OF UTAH, SALT LAKE CITY. UTAH 
'- Dr. Boehm. Dr. Leroy Fletcher is senior vice president of the 
Council on Education for the ASME and he was unable to appear 

today and asked me to fill in for him. _ _ . 

My; statement has beeh submitted: Let me just summarize a 
couple of the key aspects of what I want to emphasize. It.is a little 
different flavor than the basic science teaching. There is a very 
critical need in technical education. I think when we look at some 
of the other countries, like Japan, where products and productivity 
are outstripping us, we find that a percentage of their population 
that resides in the engineering expertise is much greater than 

ours. ■ - ^ 

Let me outline some of the problems, that we ve got: Enrollments 
are not a problem. We have more students than we know what to 
do with. Our enrollment has increased 25 percent per year, even 
with the establishment of some serious enrollment curtailment. We 
have many motivated students. The problem is our faculty has 
grown 1 of a faculty of 20 with no substantial increase for an al- 
ready poor equipment situation. y 

Senator Hatch: Have you seen the chart in Dr. Parry s state- 
ment? The increase of student vis-a-vis the increase of faculty 
members. 

Dr. Boehm. Pardon? ^ - - Li 

Senator Hatch. Have you seen the chart that Dr. Parry brought 
out in his statement? The increase in students goes up like this and 
the increase in faculty members goes about like that. Is that simi- 
lar in your field as well? 

Dr. Boehm: Yes, very much so. _ 

Senator Hatch. That's the point you are making here. 

Dr. Boehm. Right, and the equipment— computers, et cetera-r-are 
very critical areas that we're facing right now with regard to pro- 
ductivity. We need a lot of new and, generally, expensive equip- 
ment it's very difficult to fund this from State or Federal, sources. 

Senator Hatch. Do you all agree on that? YdU need quite a bit of 
equipment. I get that every time 1 come out to one of our universi- 
ties in Utah. They say they just don't have access to the best scien- 
tific equipment for teaching purposes. 

Dr. Boehm. The interesting^thirig is that we can t even accept 
gifts, by and large, because many of these gifts require some kmd 
of service contract which could amount to 12 percent per year of 
the purchase price: That is more than our present total equipment 
budget is For many of these machines. Recruiting is • a very big 
problem. When we have a job opening, six times as many foreign 
born students as American students will apply. This leads to lan- 
guage problems in the classrooms, but even more importantly, they 
are not raised in the_techriology that we take for granted in our 
country. This compromises many of their abilities in the classroom. 
The other problem is the salaries on the outside, I have a young 
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assistant professor who has just been enticed by a nonuniversity 
entity for twice the salary that he is jnajurig at the University^ 
addition, the research support is very meager: We need this to keep 
current in our profession — in our professional development to keep 
up with what's happening in the technology: This same young as- 
sistant professor could go outside with a $3 million a year research 
funding to begin with. With ours, he has to go to NSF with maybe 
a 40-to-l chance that he may get some money from them. 

What we support are the following items from the NSF: Expand 
engineering and physical science fellowships, traineeships, research 
incentives awards, and faculty awards for summer pay ; upgrade 
the undergraduate instructional equipment and its utilization; 
some kind of tax incentives for "leveraging State and private sector 
resources through matching grants: 

In analogy to the saying, "where the tire meets the road," engi- 
n_ ering is w hat accomplishes what science and mathematics puts 
into motion by forming " into industrial products. Critical needs 
exist Here. . 

[The prepared statement of Dr. Boehm fellows:] 
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Introduction 

I am Dr. Robert F. Boehm, Professor and Chairman, Department of 
Mechanical and Industrial Engineering at the University of Utah 1n Salt 
Lake City. Dr. Leroy S. Fletcher, Senior Vice President and Chairman of 
* tbe_Council_on Education, of the American_Spciety of Mechanical Engineers 
iASME] regrets be_is unable to appear today and has asked me to appear on 
behalf of the Council . 

— ASME was formed 103 years ago and has a current membership of some 
110,000. It 1s a volunteer society with an enormous array of- activities 
and resources. Mechanical engineering incbmpasses ; an extremely broad 
ran^e of activities. One way to describe mechanical engineering 1s, 1 f 
1t_moves or holds pressure, from Barnle Clark's substitute mechanical 
heart to the space shuttle mechanical engineering was involved. 



A consensus. exists 1n the Congress and tn the_ Nation to improve_our_ 
economic viability both now and in the future by addressing shortcomings 
In our educational system. -Engineering is at the receiving end of that 
system and is the critical link between concept and reality, between 
Ideas and the market place. The education of ehqiheers to provide this 
critical link is currently experiencing a crises of quality. The _ 
c bmbi iied p re s s u res p f 1 n su f f 1 dent f ac u 1 ty _, increased en rol 1 me ht and 
inadequate .Instructional equ lament are choking off the production of 
quality graduates. 



He are also keenly aware that shortcomings in pre-college math and 
science education reduce dor potential for quality graduates even more. 
We. therefore implore the Congress to reach a consensus as soon as 
possible and 'enact legislation to begin to address: 

o the shortage of instructional equipment and funds for Its use, 

o the critical shortage of high quality engineering faculty, and 

o the need to increase the qual1ty~and quantity of pre-college math 
and science education. 

We believe ttfat this national problem can best be solved through 
federal initiatives and encouragement in conjunction with the efforts of 
the states, the private sector and the academic community. 
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£p€Ci£i c-Probl ems 



The shortage of instructional , equipment and funds for its use. 

;? 

The problem has been well documented in prior testimony and has been 
the subject of a variety of proposed solutions. We Co not believe any 
single legislative initiative or pr1vate_sector_effort_will_solye this 
problem. We are therefore strorigly supportive of the_concept_of federal 
aid with matching assistance from private industry, educational 
institutions and State governments. The matching requirement helps 
insure that all the logical participants have a say in what and how much 
Is done._ We agree with Senator Tsongas (and others)... "that it 1$ 
important to_mesb_the_priori ties of the private sector with the economic 
development and educational policies of the states". 

I understand. that limited personal tax credits or increased deduction 
allowances for instructional equipment is not_within_the_iurlsdlctipn of 
this Committee. However, -I would like to make a suggestion with_the hope 
that Senator Grassley or Senator Matsunaga will bring itto the attention 

of their colleagues on the Finance Committee. As an engineer, I am 

intrigued with the possibility of contributing dlrectly.to my own school 
and then being partially repaid through a tax credit. It seems to make 
more sense and be much more efficient than sending money to Washington 1ri 
hope that someone far.from the prdbl em will know exactly what- is needed 
at my school. The incentive could vary from 150% credit for lower 
incomes down to the currently available charitable deduction for higher 
incomes. Many dedicated teachers spepd_their_own money to i supplement 
meager or non-exsistant equipment Gadgets. An increased_personal_ _ 
deduction allowance* even if capped, could make that personal_sacr1f ice 
mucb.less necessary while still improving the quality of classroom 
equl pment. 

Critical Shortage of Quality Engineer^ Faculty 

I am 1n the process of hiring three new assistant professors at the 
University of Utah. AU -three have PnDs* Due_t 0 some extraordinary 
efforts I am able to offer $27,000 which is more than_some_of our other 
full professors are making after years of service. One of the candidates 
wants to work for us but has another offer from industry that is almost 
twice what we have offered. His decision would not be difficult for most 
of us I am sure. The 1982 average industry starting salary offer to 
engineering graduates was with a BS 1n ME was just over $25,200. There 
are undoubtably a .number _of .causes for the shortage orqualixy- -. 
engineering facal ty bat compensation-Is certainly a substantial factor 
that must be addressed by any successful program. 

The distinction must be made between quality engineering faculty and 
simply filling spaces wlth an available person. Certa1nly_i_n_these times 
most available jobs are filled and that applies to engineering.f acuity ;. 
positions as well., the problem 1s that some of those fillingthe 
positions are not qualified or if qualified are barely acceptable. 
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In addition a si gnj f leant number of today's engineering students are . * 
beirg taught by foreign nationals whose command of english 1s so poor 
that_instruetion suffers. _ Even more importantly, a number of foreign 
nationals .come from very different caltaral and economic systems. They • 
are not well prepared to teach engineering in the context of the U.S. 
value system and cultural environment and do not have the advantage of 
having grown up with technology. This Is flot.a protest against the 
technical ability of foreign nationals; IncFeed, many earned their degrees 
In the institutions where they are now, teaching. _ It 1s simply another 
result of the How of talented potential engineering, instructors into 

Private industry. For hired by many 

companies_find_teach1ng a viable alternative and a good way to remain In 
the United^ States. 

In the MSF budget for 1984, one of the most Interesting proposal s . to 
help encourage and retain young, talented faculty-members is the 
Presidential Young Investigator Awards program. The ASHE has advised 
Dr, Keywbrth arid Dr. Knapp of bur interest in this. program and bur 

willingness to promc *e the Industry-college marriages necessary_for 

fully-funded and successful grants. (A copy of_our_1etter to^Pr^ Knapp 
is attached.} In a January 31_press release^ Dr._Keyworth stated. that 
"these five year grants will provide new faculty members with up to / 
$100,000 annually for research with half the funds coming from industry:"- 

/ 

It is critically important to the success of the Young Investigator 
^Awards program that those states, with large arid accessible industrial 
sources of matching funds, do not run away with the program. If the 
purpose Is. primarily to provide incentives to young professors to remain 
in teaching, we must keep in mind that deserving recipients are located 
in all fifty states. 

__ _If industry is to continue to_ receive the high level of engineering 
talent necessary for economic viability, the source of that talent must 
be protected and nurtured. The federal government must encourage the 
private sector to do what Is In the company's arid the country 's best 
long term Interest. t Once the pattern of mutual support is established 
between bur schools arid private industry, federal support should be 
gradually shifted to other high priori ty efforts (as long as ft can be 
done without reducing the potential of cooperative programs then in 
existence). 

Increase the quality and quantity of pre-college math and science 
education. 

One of the problems faced by our engineering faculty is the rieeS to 
teach remedial courses to Incoming engineering students. When shortage 
of faculty or competiti on for limited enrollment quotas make it 
impossible or unnecessary to offer remedial Instruction, students who * 
want engineering educatipnsmustibe turned down. _It comes_as a shock to 
aspiring students tj]at_ their prior education did not prepare them for 
what they want to do in college. 
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No one effort will solve the sroblew.nor.shpuld we be lulled by the 
quick, temporary fix. In the current economic situation feaeral funds 
are too limited to do more than begin to solve: this problem, ft is very . 
important that the Congress hot try to do a little bit for everyone. The 
funds should be targeted to the most critical prpblems.first. At pur end 
of the education pi pel ine,. modern equipment 1s our most pressing rie^j 
faculty quality is number two. The pre-college preparation of students 
entering engineering is a close third in our priorities. 

: A COKSErtSUS VIE W 

The 98th Congress has an important opportunity fur positive action. 
Recently the House, overwhelmingly and by a bipartisan ypte, approved 
H r 1310, Emergency Mathematics and Science Education Assistance Act. 
We applaud this move is a positive first step in addressing the current 
educational crisis. .* 

We support the consensus reached-by a broad group of organizations 
representing diverse elementary, secondary, higher e r ^l°J.f e 
victor constituencies. We believe the._ appropriate role of the federal 
government in meeting the pressing problems^n math, science and 
engineering education should Include the following: 

At the National Science Foundation we urge the establishment of 
programs to: ~ • ;-. 

* Expand fellowshipsrtraiheeships, research Incentive awards and 
faculty awards for summer studjy; 

* upgrade undergraduate instructional equipment and its utilization; 

* upgrade and improve instructional programs and materials, in 
engineering, mathematics, science and technology at all levels, and 

* -leverage state and private sector resources to achieve these purposes. 
At-^-Pepartinent of Education we endorse programs to; 

* retrain^teachers in effective instructional skills and substantive 
knowledge; 

* support summer institutes and workshops for teacher training 
initiatives aimed at improving mathematics, science and technology 
education; 

* strengthen and improve the contributions of education research and 
development; and 

* provide student assistance to attract qualified persons tc be 
mathematics and science teachers. 
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We urge the Seriate to adopt legislation that will contain these 
elements. In this way positive-first steps will be taken to reverse the 
serious decline that Is currently threatening our economic and_nationai 
security. We recognize the necessity of immediate action to deal with 

the_most_crj tical problems and acknowledge tbat_ii;orelong_ range and 

comprebensive.solutions will be_neeessary._ We believe that the programs 
proposed an* consistent with the reality of carrent budgetary conditions, 
and will provide an Important step toward long-term solution of the 
pressing problems currently facing math, science arid engineering 
education. - 

In closing I would like to endorse a statement by Dr. Ed_Davjd of 
Exxpn Research, "The most encouraging signLsee is that_ people have 
begun _to_ relate the kind of education we have to the economic health of 
this country". 



This statement was prepared by the 
American Society of Mechanical Engineer's Council on Education. 
It represents the considered judgment of the Council, 
expe r ts i n the 1 el d_* _ "i"_a ther _ than an _ of f i cl al _ po si ti o<i of 
the American Society of Mechanical Engineers. 
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Senator Hatch. Thank ybU very much. 

I'm going to submit questions to each of you, in the interest of 
time jiereibday. . : _ ... ■ - - - 

I jeaily appreciate the testimony that we ve had and the excel- 
lent statements all Four of you presented to this committer: 

It's almost ah Unsolvable problem in some ways because we only 
have so" much money to work with. The administration s bill is, we 
think, probably inadequate as far as monetary figures are con- 
cerned. We have a wide disparity of beliefs as to what we should 
emphasize and what we should riot emphasize, but I think your 
statements will play a heavy role in helping us to resolve somejaf : 
the difficulties that we have. _ _ 

I want to thank each of you for coming. We appreciate your 
giving your time. » i - :.; 

At this jpbirit, I order printed all statements of those who could 
riot attend and other pertinent material submitted for the record. 

[The material referred to follows:] 
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The Association of American Publishers (AAPj is the general association of, 

book publishers in the United States. It comprises Professional and Scholarly 

'Publishing; College; International; Direct Marketing/Book Club; School and 

General Trade divisions. Our some 300 member publishing houses produce the vast 

majority of general trade educational , reference , professional and religious 

books published in this country and found in the nation's libraries as well as 

considerable related audio-visua.1 materials. 

The tradition of including prohibition's against undue Federal -influence 
i 

over education programs is firmly en grain ad i n statute. 

In 1958,. •Congress- included in the National Defense Education Act (NDEA) , 
enacted that year, a provision stipulating that "nothing contained in this Act 
shall be construed to authorize any department, agency, officer or employee of 
the United States to exercise any direction, supervision, or control over the 
curriculum, program of instruction; administration,' or personnel of any educa- 
tional institution or school system/' 

And, i.h 1970, Congress carried this language over into the* General Education 
Provisions Act (GEPA), the law governing a-11 HEW education programs. It was 
again spelled out in fu 1 ler -detai 1 in 1979 in the Department of Education 
Organization Act, Sec. 03(b) of Which states: 

..No_proyisiOii_of_a_program administered by the Secretary or by any 
other officer, of the_Department_shall be construed to authorise the 
Secretary or any such, off icer_to_exercise any direction, supervision , 
Pr control over the curriculum, program.of' instruction , administration, 
or personnel of any educational institution, Jtechool , or school system, 
over any accrediting agency or association, or_over_the selection or 
content of library resources, textbooks, or other instructional 
'materials by any educational institution or school system, except to 
, * the extent authorized by law. 

Most recently, in 1933, the 97th Congress included the following section 
nthe Job Training Partnership Act (JTPA): 
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Prohibition Against Federal Control of Education 

_Sec. 145 No provision of this Act shall be construed to authorize 
any department, agency, officer, or employee of the United States to 
exercise any direction, supervision, or control over the curriculum, 
program of instruction, administration, or personnel of any educa- 
tional institution, school, or school system, or_over_the selection, 
of library resources, textbooks, or other printed.or .published Instruc- 
tional materials by any educational Institution or school system. 

We urge that a similar provision be Included In the enabling legislation 
for ths National Science Foundation, the National Science Foundation Act of 
1950, as amended. Such a provision would be consistent with well-established 
Congressional policy. It would provide Insurance against any posslbVe suspicion 
that currently expanding NSF science and engineering programs might unduly en- 
croach upon state, local and university, prerogatives arid would be an effective 
instrument in helping NSF minimize such embarassments of the type suffered 
during the 1970's as a result of the MACOS project. 
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TESTIMONY _ OK SENATOR DANIEL K. INOUYE before Seriate Committee 
on Labor and Human Resources 

Mr. Chairman: 

I am pleased to be able to discuss with you my proposal 
for the improvement of college programs in math, science and 
engineer Ihg: 

This bill is quite different from most of those which the 
committee Is presently considering. My bill is small in both 
scope and in funding requirements because it is< designed to 
address a narrow, though important, issue. It does not pre- 
sume^to deal with ajLl aspects of the problems our country faces 
in math and science education, but rather with an aspect of 
this problem that has been neglected. 

I am proposing that the Congress authorize $12 million to establish 
a program which would enlarge science education opportunities 
for students who do not have access to good programs In math, 
science, and engineering. This will be achieved in two ways. 
First, the program would enable eminent researchers and teachers 
to spend a semester or a year helping in various ways institutions 
of higher education located In remote areas throughout the 
country or institutions serv'.ng a large number of minority or 
economically disadvantaged students. 

Second, it would authorize grants to faculty members from 
these same institutions to spend a year at a major university 
upgrading their teaching and research skills, and then return 
to their own institutions to upgrade the educational programs 
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there. Ac che present: cime, So program like chis, in math, 
science of engineering, is supported by any of che federal 
agencies or by any private inscicution. The (iatiorBi institutes 
of Healch has been running a similar program in the biomedical 
sciences. Ic is now cime to improve and expand chis concede 
Co the cechnological science, which are so important for our 
nation's security and economic well-being. 

Improved preparation of all citizens in fields of mathematics 
science, and cechnology„is essencial to the development and 
maintenance of our economic strength, military securicy. com- 
mitment to the democratic ideal of an informed and participating 
citizenry, and internacional scientific leadership. 

As che total number of 18-year-^lds in che population con- 
tinues Co decrease inco che 1990s, the percencage of high school 
graduaces encering pf e-prof essional college level courses In 
science and engineering muse increase to meet future needs. We 
must develop and utilize che talents of all Americans, including 
womeh and minorities and those from the poorer areas of our 
country. We can no longer depend on a fraction- of our population 
to meet 100 percent of sciencific and Cechnological personnel 
requirements. We cannot afford to wasce che calencs of any bf 
our human resources. 

The problems we face in bur educational systems are mulci- 
faceced and. therefore, require accion on many differenc levels. 
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I would like to remind you that we have faced. a similar problem 

Before. Although our solutions proved successful, in part $hey 

were also partially responsible for the situation we face today, 
k 

In 1958, soon after the Soviet Union launched the sp ce 
' age with its Sputnik space craft, the Congress passed the 
National Defense Education Act: The Act was designed to improve 
science education at all levels from kindergarden through 
graduate school, to increase the numbers of teachers, and in 
general to improve the ;technological skills of our future work 
force so that we could compete successfully with the Russians. 

The United States did, indeed, land the first person on the 
moon in 1969 , and yet, through the 1970s, many of our scientists 
and engineers could hot find employment in the declining 
aerospace industries and in our schools and universities. As 
a result, enrollments declined arid mariy scientists arid technicians 
left their professional fields. Today, we have serious faculty 
shortages in bur engineering schools arid in science arid 
mathematics at the primary, secondary, and collegt levels. 
Demand from the private sector has lured away many teachers, 
and our depleted pool cannot replace teachers in sufficient 
number. Concommi tantly , graduates of many of our schools lack 
the- skills necessary to find employment in our increasingly 
technological society. 

The bill that I have proposed for your consideration Is 
Doth unique and modest in cost. It will cost $12 million a 
year and will directly benefit between; 100 and 200 institutions 
of higher education^ I hope that the committee will include it 
in its omnibus legislation to improve science education In bur 
nation. 
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The Project on Equal Education Rights of the NOW Legal 
Defense and Education Fund has been Working since 1974 to 
promote equal opportunities for women and girls ih the 
public schools. With the dawn of the "computer era", PEER 
focus is on increasing access for women and minority males 
in mathematics, science, and technical education as bUr top 
priority. 

We share the grave concern that educators, business leaders 
and __? olia ^* ke * s h * Vei _ for the quality of mathematics ana* 
science education. All children heed to-be adequately pre- 
pared _ for afuture ifi whi ch mathematics, science and technical" 
knowledge wilT be essential tools for success in the workplace.. 
Too often, however^ policymakers overlook those groups — 
women and minorities — that have historically participated 
at a low rate in these fields. . 

We understand that legislation aimed at upgrading math and 
science education like S. 530 is critical and we commend 
>roU _ f or _ takin 9 leadership oh this issue, We would like to 
share with you our views on the legislation and offer a 
few suggestions about how it could be improved. 

Never before in history has there been such a great need for 
persons skilled In mathematics and science. yet our educational 
systenv is singularly ill-equipped to serve- this need at the 
present time. For example, there has been a drop in mathematics 
irid science course-taking^ over 'the last two decades; Between 
1.960 and 1977, the proportion of public high school students 
mrolled in science courses declined from 60 to 48 percent. 
Serenas teen a parallel drop in achievement — math SAT 
icores for college-bound students have declined steadily bVer 
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the last 18 years through 1980 aha only recently has this 
trend begun to reverse itself. The National Science Board 
Commission on Pre-College Education in Mathematics, Science 
and Technology reports that in 1981, 50 percent of teachers 
newly employed nationwide to teach secondary; science and 
mathematics were actually uncertified to teach those sutjects. 

Experts predict critical shortages in the fields of engineering, 
computer science, mathematics and the physical sciences. 
According to the Bureau of Labor Statistics, the. d will be a 
shortage of over half a million computer operators, systems 
analysts and technicians by IS 10. . The National Engineering 
Manpower Project of the Electronic Industries Association 
predicts that the demand for electrical and computer engineers 
will exceed supply by almost 40,000 by 1985. 

Yet the absolute number of high school graduates in 1985 will 
be 15 percent lower than in 1975, according to the Southern 
Regional Education Board. The National Center for Education 
Statistics estimates that between 1980 and 1990 the overall 
minority school age population will increase 4.9 percent, while 
the white will decline 9 percent. By 1990 the youth cohort 
. will be 30 percent minority nationally. 

Given that the majority of workers —"53 percent - are women 
and minority males, it is clear that any substantial increase 
in high technology workers will emerge from the very groups 
that ~have historically been underrepresented in science fields 

. The National Science Board Commission in their report. Today's 
r lz:±1 ^ lr sorrows Crises , stated that "to meet the country s 
needs for excellence, creativity, and innovation in its 
scientific work, we must develop and utilize the talents of 



130 



127 



all Americans, particularly women and minorities, new 
currently under represented in the. science and engineering 
professions:" 

Dr. Cora Mar rett, the Chair of the National Science Foundation's 
Committee on Equal Opportunity, couched the problem in evenr 
more urgent terms during the December meeting of the National 
Science Board Co mission . " (W) ithout access, without 
equality of opportunities, the very health of the scientific 
enterprise of this nation is threatened and the health of the 

nation in general (T)he focus of the problems of access* of 

the underrepresented is a focus on enhancing the scientific 
manpower o f . th e nation." 

In fact, the very jb£s that are increasing the fastest are 
the very jobs where women and minorities have not been employed. 
J ° bS _ li ^ Ce macnin ® mechanic, computer systems analyst, computer 
operator and computer programmer are among the Department of 
Labor's list of the 30 most rapidly increasing occupations for 
the 1980s. 

In these and other critical fields, women and minorities have 
been historically and consistently underrepresented: 

• In 1976, women were 40 percent of the labor force 
but held only 13 percent of the jobs in math, 
computer and life science. 

• Blacks hold only 2.4 percent of all engineering 
jobs. 

• In 1981, Black females were about 2 percent of. 
all computer specialists. 

• Women are only 4 percent of employed engineers. 
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* Blacks account for only 5.1 percent of those 
employed in mathematics and computer science 
fields. 

Judging from the educational programs that prepare future 
professionals in these' fields , wome i and minorities are likely 
to' stay substantially underrepresented in scientific and 
technical careers. While the trend has been slightly upward 
over the last decade; females and minorities are still en 
rolling in education for these fields in dramatically smaller 
numbers than white men: » 

• In 1978, Blacks received six percent of the 
bachelor's degrees in computer science; _ 
Hispanics, 1.8 percent and American Indians 
1.3 percent. 

• Only 20 percent of the students enrolled in 
technical vocational programs are women. 

• A 1977 study of entering freshman at the 
University of Maryland showed that 63 percent 
of white men in the class had 3.5 years of 
precalculus high school math compared to only 
31 percent of white women, 27 percent of 
Black men and 19 percent of Black women.. 

*• in 1981, women received nine percent of the 
. . bachelors degrees in engineering. 

• k 1981 survey of 113 school districts in 
Michigan "found that boys outnumbered girls 
two to one in computer math courses. 

' Traditionally-female occupations are. undergoing- enormous 
changi. An estimated 80 percent of working women are now 
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concentrated in occupations which are rapidly declining 

or becoming obsolete as a.jcesult of technological advances, • 

Jobs such as bank teller, telephone operator ^and clerical 
worker are undergoing major changes which will result in 
dramatically fewer jobs available in fields in which women 
have traditionally been concentrated. This revolutionary 
change in the ri^idri's labor market will have a devastating 
impact on Women. Not only will women face job displacement, 
but they also. Will face long-term or even permanent unemploy- 
ment because few will have the resources or opportunity to 
.acquire the .necessary skills to enter and advance in the tech- 
nical job market. " 

Special Barriers for Young Women 

< * 
Perhaps the greatest jbarrier to the achievement and participa- 
tion of young women v in mathematics and science, is the persistent 
cultural bias that these fields are properly in the male domain. 
The consequences of this perception are severe. 

In 1972, sociologist Lucy Sells conducted a systematic study 
using a random sample of freshen admitted to Berkeley that - 
fall. She found that 57 percent of boys but only 8 percent 
of the girlfe had taken four full years of high school math: 
The situation had changed in" 19 81-. In that year, one -ha If of 
college-bound girls compared to two-thirds of *co I lege -bound 
obys had completed four years of high school math. Despite 
this improvement, the gap in enrollments, especially in advanced 
courses, "persists. 

PEER'S own study of math enrollments in 113 school districts 
in Michigan in the fall of 1981 confirmed this pattern . Boys 
outnumbered girls two to one in computer math courses: in one 
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school district the percentage of girls in computer math 
was ik-iiOJu U fcetefnEi.^ Girls_ were_40^ percent oCJhc _ 
students in calculus and 43 percent of the students in 
trigonometry: He also "found advanced ,c Lehce courses With 
enrollments as low as 19 percent female: • 

this difference in course-takir.y is chiefly responsible for 
the' lower achievement rates of girls that many studies have 
reported. While boys and girls tend to do equally well in 
math" at elementary school levels, girls' math scores drop 
Behind in junior high and fall further behind at the high 
school and college level. These findings are consistent 
across numerous studies including those of the National 
Assessment of Educational Progress and the SAT. 

There has been a great deal, of research und.-t~.on in the 
last decade aimed St understanding what factors influence 
students' choices concerning math and science education. 
K Uch of the research points to two key groups as powerful 
influences on young people's career choices: parents and 
teachers^ 



A 1980 study funded >y the National Institute of Education 
to look at what factors influence the achievement and parti- 
cipation of" women in mathematics turned up some interesting 
insights as to why children Of both sexes choose to take math 
courses. The study found that three most important considera- 
tions that go into the decision to take math are: 

• positive attitudes toward mathematics; 

. perceived need for mathematics for future career^ 
and educational plans; and 
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• influence of significant others, including 

parents, teachers and counselors. ' 

Parental encouragement and support are important for both boys 
and^-ir-li^,_^cco^rding to the study . The best predictor of 
what courses girls would talce Was their:. perception of their 
father's educational expectations. In general, the study 
leads to the conclusion that girls receive less encouragement 
than Boys, have less positive attitudes towards math and see 
math as less useful for their future careers . ' ^ 



Teachers also play a pivotal rote in a girl's choice to pursue 
math. In her paper', "Mathematics. Education Research: Implica- 
tions for the 80' s," Dr. Elizabeth Fennema points out some ways 

that teacher behavior can have the unintended effect of 

: r __ _i _ j 

discouraging girls from taking math classes. Some teachers — 
but not all — have higher expectations and demand more from 
boys than girls. Teachers interact, both positively and 
negatively, more with toys than- girls. Teachers ask more 
questions and more difficult questions of boys than girls. 
Other research has shown that there differences in teacher be- 
havior are more extreme with high ability children. 

Oil. the other hand, teachers can have a tremendous positive 
influence. Many women who have become successful in scientific 
fields report that it was the influence and encouragement of 
a single teacher that made the difference. Such things as 
/exposure to same-3ex role models, sincere praise for the job- 
well done, and advice on the value or math and science for 
future careers,' all tend to make a big impact on girls' choices; 
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Additional Barriers for Minority Students 

Minority students, like female students, lack role models 
in scientific and technical careers and are often not 
encouraged to think of these careers as possible for them. 
Minority students are also more likely^ to attend schools where 
the quality of mathematics teachers and course offerings 
are poor or minimally satisfactory. Too often, they may 
become stuck in remedial courses, which may not allow them 
time ior advanced mathematics and science courses. For some 
--minority populations, the English language is also a barrier. 

Programs That work 

Over the last 15 years, intervention programs have *>4en_developed 
within aim toward removing some or these barriers to achieve- 
ment. In 1980, the American Association for the Advancement 
of Science prepared an inventory of programs for women and 
^ girls in math and science betWeert 1966 and 1978- They found 
315- Intervention programs for' minorities include the National 
Association of Pre-CbllegS Directors,, a network of 14 programs 
aimed at increasing minority participation in math, science and 
engineering." T^ese programs pursue a variety of intervention, 
strategies, including career awareness programs , inservice 
training for teachers and administrators, parental involvement 
and remediation of students. The striking thing about many of 
these programs is that they work — and they are often inexpen- 
sive to implement. Some examples include: 

• EQUALS . Located at the Lawrence Hall of Science 
in Berkely, California, EQUALS is a low-cost 
training, program designed to provide practical 
assistance to teachers, counselors and admini- 
; strators, service grades K-12. Since 1977, 2,000 
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educa tors^in- California and 2,000 educators 
in 25.other states have participated in the 
EQUALS program. Evaluations show that in 
schools where the EQUALS program has been used 
f for two or more years, there is an increased 
participation of girls in advanced math class, 
and- the students of' EQUALS teachers (both boys 
and girls) have improved attitudes towards 
mathematics and increased interest in mathematics- 
relate^ career fields. . 

• Mathematics , Engineering , Science Achievement (MESA ). 
Since it began in 1970, MESA has delivered a 
variety of educational services aimed at stimu- 

% lattng enrollments and success of minority students 
in college preparatory high schools in California. 
Approximately 500 MESA students how graduate per 
year with the educational background they need to 
succeed in mathematics, engineering and the 
physical sciences. More than two-thirds of MESA'S 
graduates select math-based majors in college. 

• Car ee r Oriented -Modules to Explore Topic in Science 
(COMETS) . The COMETS project at the University 

of Kansa? focuses on' using role models to encourage 
science career interests among female high school 
students. Each of 24 lessons describes science 
' activities which role models can use to arouse 
interest in a particular /science concept arid to 
explain how the science concept is applied in her 
career field. 

• PEER Community Campaign s. PEER is currently working 
with community groups in four states in an effort 

to improve recess to quality education, particularly 
ir the math and science area. Reports from the 
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Michiqan project, PEER'S longest running project, 
: demonstrates the kind of impact community 

involvement can have at the local level- The 
increased community awareness of the importance 
of math and science education to girls' futures 
has resulted in concrete changes- Citizen 
interest generated a pioneering study of math 
enrollments, how being used extensively by 
Michigan's teachers, administrators and parents. 
" Community groups in two towns have initiated 
programs aimed at improving attitudes and 
increasing awareness among 'both teachers and 
; students concerning math and science education 
as a result of the study. Educators, having 
perceived the need to make changes, use community 
interest and involvement in the study as evidence 
that parents support these changes. 

One significant effect of these programs is that, although they 
may originally focus on a special population, aU students 
actually benefit. Programs focused on career awareness can 
capture the interests of minorities and non-minorities. Both 
boys and girls can benefit from programs to reduce math anxiety 
and avoidance- The EQUALS program" equips their participation 
with creative, imaginative and fun ways to teach mathematics ~ 
techniques that will stimulate all students: One Michigan 

high school teacher reported that when, a* a result of the 

Michigan project, the school started encouraging girls to take 
physics, they got more boys too. They increased the number » 
of physics classei from two to five. The results of these 
intervention programs offer solid support for Dr. Marretfs 
statement that, "It is to our advantage to .tart with segments 



las 



135 



that seem to have the greatest problems, because if we can 
solve those, we can solve anything." 

/ 

Implications for S. 530 

• General . All state and local programs receiving 
federal" funds aimed at improving mathematics, 
science and technical education must build in 
efforts to increase the participate on of tradi- 
tionally underrepresented groups. 

1 . All teacher training must include instructional 

methods and materials aimed at removing barriers 3 
to achievement and increasing the participation' 
of females, minorities and other traditionally 
underrepresented groups in mathematics, science 
and technology-related educational programs and 
careers. 

Given that there are dif f ereritialr in the 
educational experience of boys and girls, minori- 
ties and non-minorities, any ihservice training 
must include components that help teachers reach 
cut to involve girls and minority males. Aware- 
ness is the key. School administrators^ school 
board members, counselors and teachers all n€ "id 
basic awareness trai ning about the special 
barriers young women and minorities c ^counter in 
math and science education. We recomme id that 
- the techniques and models already pioneered and 

p rbveh in successful intervention programs be 
incorporated into ihservice training and retraining 
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2. Curricula and' instructional materials developed 
under this Set 'must be designed to appeal to 
boys and girls, minorities and non-minorities. 
Existing science and mathematics texts often 
omit arid stereotype women, girls and minorities. 
For example, the pronoun "he" might be used 
exclusively in word problems or the word problem 
themselves might describe traditionally-male 
activities that girls may be unfamiliar With or 
disinterested in. "Children, television and 
Science: An OvervK ■ of the Formative Research 
for 3-2-1 Contact" produced by the Children's 
Television Workshop showed that girls perierred 
shows with female leads, that depicted relation- 
ships betWeen people and that focused on afiimals. 
This gives a clue to developing a science and 
math curriculum that interests both sexes, not . 
jiist boys. At the very least, any curriculum " 
that is developed for math and science classes 
or for computer use must be free of sex arid race 
stereotyping and bias. . - 

Federal Level . There should be established at the 
federal level a $10 million program for developing, 
reviewing and disseminating model programs and curricula 
aimed at expanding the participation of women and 
minorities. 

We are concerned that there is no funding for national 
level development, dissemination and evaluation of 
materials arid model programs. In fact, this Kind of 
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centralized effort is sorely needed. Too often local 
school districts operate in isolation and are unaware 
of what resources are available . There are scores 
of programs already in existence with proven trac-V 
records but they are not widely know. It is dupli- 
cative, costly and inefficient to have some 16,000 
i school districts all inventing some version of the 
-Wheel ; 

. . - - t - 

There are many fine intervention programs already in 

existence. But rapid technological and societal 

change mandates a continued commitment to developing 

new programs to help solve those problems that are 

just beginning to surface — such as inequities in^j 

microcomputer use in schools. 

• S tat e L e v e l. The states should be required to spend 
10 percent of their share of federal funds for model, 
exemplary, or, statewide programs to expand the 
participation of women, minorities and underrepresented 
groups in mathematics, science and technical education 
programs aril careers, arid for competitive incentive 
grants to local school districts that want to make 
increased participation of underrepresented groups a 
priority. 



Involvement of Groups Outside the Formal Education System. 

Many successful intervention programs, such as EQUALS, are 
located outside the formal educational system. More emphasis 
should be put on involving and supporting local programs that 
have already developed some solutions to the* problem # particu- 
larly in the area of involving girls arid women in math and 
science programs. 



Parent al Involvement 



Parents are a key group. ; Because, parents have such a great 
influence 7 on their children's career choices, it is critical 
that parents become aware of the problem and if possible 
become Involved in the solution. One of the purposes of 
local funds should be developing parent-school partnership 
programs . 

Research and Bevelopment 

The National Institute bf Education has already done a fine 
job of funding research to identify the special barriers 
;yomen face in math and science education.: More research needs 
to be done relating to minority involvement and on solutions. 
Additional. research should explore the^ emerging issues involved 
with the growth of computerized instruction. Very little 
research has been done on equity in computer use , for example; 
poorer school districts are less likely to have computers than 
richer: Some anecdotal evidence suggests* that Boys may- use ; 
computers in schools more than girls. This could have serious 
implications. We recommend that one bf the priorities for 
research and development be investigating *nd finding solutions 
to those factors that might discourage women and minority 
males from pursuing math and science education. 

Formula 

The formula for dividing federal funds among states aha local 
school districts should be weighted so that poorer school 
districts get a proportionately larger share of funds. The 
Senate should adopt the formula contained in H.R; 1310, the 
"Emergency Mathematics and Science Education Set." 
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Conclusion , 

The legislation is a good start • toward' improving the quality 

of math and science education but much more heeds to re 

done. We expect, also, that the funding. level that is proposed 

for this legislation will hot Be sufficient to accomplish 

all that heeds to be aohe. 

Opening the aoors to math and science 'carers to women and 
minority males is not simply art issue of Ou.x-ness and equity. 
Women and minority males are now the majority of our workforce. 
Unless we tap this pool of workers, shortages in skilled 
workers will get raore serious. Lesiglation aimed at 
improving math and science education must take into account 
the lower participation rates of women and minority males in 
these programs and take steps to ensure that our educational 
system better serves their needs. This is absolutely crucial. 
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BUSINESS and PROFESSION AIL WOMEN'S CtUBS, iNC. 
of the United states of America 
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o April 20, 1983 

Sen. OrrinHatcfi, Chairman 

Senate tabor* and Human Resources 

— Committee - 

4230 Dirksen-Sehate Office BIdg: 
Washington, B.C. 2051P 

Dear Senator Hatch: 

the Naticr-ai_Federation : of Business and Professional 

Women's Clubs 4 _Inc*_(BPW} wishes. to commend the Senate * 
tabor and Human Resources^ Committee for_addressing the_ 
important-issue. of math and science_edueation through_S. 
530, the" Education for Economic Security Act . " BPW.pro- 
motes full participation, eqaityand economic self-suffi- 
ciency for working women. Since 1919-, BPW-has supported 
opportunities for women to work in the sciences aiid 
vocational fields. 

. _As one of the largest working women 1 s organizations 
in'the United States, BPW is deeply concerned with the 
futu*e_of_women in the .workpl ace,. Our concern oyer th is 
issue prompted. BPW to__take action through the development 
of the BPW National Council on_fhe Future of Women in 
the Workplace. This Council,, which is _chaired__by_Eleanor_ 
Holmes Norton* was formed this year to monitor activities 
in the federal government and to initiate dialogue with_ 
representatives ofr the corporate World in order to alert 
members to actions arid policies ; .which may- have a critical 
impact on working women. The Council is also studying trends 
in the workplace and in career counseling to prepare women 
for the jobs of the future. 

BPWJs_l5S,00Q_members_work_in their individual 

communities to promote .opportunities for women in the 
professions. Their jobs. in_ the fu-ture_will be greatly 
influenced by the success of bills.suchas.S^.SSO^ At 

present, While Women are entering the workforce _at_in- 

creasing rates, the jobs they take are still predominantly 
in stereotypical "women's" occupations. In 1981, there 
were 47 million Women in- the workforce, making up_43 
percent b£ all workers : Of these women, 35 percent worked 
in clerical occupations, 21 percent Were service workers, 
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IS percent blue-collar workers,' 7 percent sales workers, • - 
6 percent school teachers, 6 percent managers arid admiriiJtra 
tors, 10- percent iri other professional fields, arid 1 percent 
farm workers. These statistics clearly show that women are 
iri need of wider job opportunities. 

The proportion of women -studying in f ields_such as 

science and engineering has_increased , but their total 

numbers. are still. small , From_1970 to 198 0 , . the percentage 
of bachelor ' s degrees in science and engineering fields 
that went to women increased from 26 to 37 percent; and the 
total number of women earning doctorates - in these fields 
more than doubled, with Women taking 22.6 percent of these 
degrees in 1980 a<7 opposed to 9.2 percent in 1970. However, 
percentages can be misleading ; 7 0 2 percent of engineering 
degrees went to women in 1979, but this still means a total 
..of only 6, 208 women receiving these degrees, compared to 
74,000 men. 



As .computers .become more., and more important, we will 

undoubtedly see many people, both men and women, getting 
training in mathematics and. science. This is an important 
step. into the future, but we. are. concerned that- women are 
still concentrated at lower levels in -these fields. Women 
do earn 40 percent of the bachelor • s degrees in mathematics 
arid statistics , but -drily 10 percent of the doctorates . 
Women also fall into the less "marketable" specialties 
within these fields. For example, in 1979 women earned 
over 47 percent of associate degrees .in data processing 
technologies'. However, they earned 93 percent of the degrees 

specializing_in_ keypunch, operations. f 5Q6_o_f 543) ^_'but_ only 

l3_percent of the more lucrative specialty. in data-processing 
maintenance (43 out of 328 degrees awarded to women). 

As a national organization committed fO- removing 
inequality from our American society, BPW believes that 
a serious move mlist be maue to improve the numbers arid 
occupations of women in the math and science fields. S. S30 
attempts to address the problems our society is now en- 
countering with the lack of qualified professionals to 
teach math and science. We wish to urge that S SSO also 
promote the increase in • participation of traditionally 
underrepresented groups, such as women and minorities. 
In order to be fully effective we recommend the following 
provisions : 



• All state and. local programs receiving federal 
funds aimed at improving mathematics r science, and 
technical education must build in efforts to increase 
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the participation of traditionally underrepresented 
groups. For example: ' • > - 

1 All teacher training must include instructional 
methods _and materials aimed at removing barriers 
to achievement and increasing- the participation 
Of females, minorities and other traditionally' 
underrepresented.groups in mathematics, science 
and technology-related educational programs and. 
careers . 

2 Curricula and instructional materials developed 
under this Act must be designed. to_appeal to <ooys 
and girls, minorities and non-minorities. 

•There should be established at the federal level a 
$10 million_program for developing, reviewing_and 
disseminating model programs and curricula at 
expanding the participation rate of women and minorities 

•The states should be required to spend 10 percent of 
their ^hare of federal funds for model, exemplary, 
or statewide programs to expand the participation ot 
women, minorities and under represented groups ;in 
mathematics, science and technical education programs 
and careers, and for competitive incentive grants to 
local school districts that want to make increasing 
the participation of underrepresented groups a priority. 

BPW has historically worked toward ^^^P^^^rial 
of opportunities for women through-education in industrial, 
scientific, and. vocational activities Our belief that 
thesefields are important ; to women and to equity^ in the 
workplace leads us to urge all Senators to support S. 530. 

. , . , . Sincerely , ' : 




feri_S^ Libner 
National President 
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Kristlne Iversor. 

Professional Staff Member 
Committee on Labor arid Human Resources 
Seriate 

Dirfcseri Seriate Off Ice "Building 4230 
Washington, 0. C. 20570 

Dear Kris: ^ 



Enclosedpleesefind a copy of-Higher Education's Agenda In Mathematl 

Sclence.andTechnology Education. This was the joint product of a_b_road 

range of_associat1pns Interested in the current legislation. Qn.behalf of 

these groups*_l request that this document be included in the hearing re- 
cord on S. 1285, Education for Economic Security Act. 

Sincerely yours, 



Irene Spero 

Assistant Director for 
Governmental Relations 



\*S/*dm 
Enfcl. 
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HIGHER EDUCATION'S AGENDA IN 

MATHEMATICS,* SCIENCE AND TECHNOLOGY EDUCATION 



Background 



America's productivity, eeonem1c_welf are and_&ational .defense are 
threatened by the growing crisis in_our_educat1on_ system.... Awareness of this 
problem manifested Itself duriog_the_9Zth Congress _1_n numerous legislative 
proposals, reports^of _ the National .Science. Board Commissio^on Preco liege ^ v 
Edacat1<m^iii_Mathefflat1cs i .Science_and Technology, the proliferation of private 
sector programs and widespread media attention. 

The dimensions of the problem aremultlf aceted_an'a_p.enDeate_our _ . 
educational system from the precollege level to the community college, the 
uhdergraauate classrooms.arid the.graduate universities. There 1s considerable 
eviojehce of the decline of our scientific educational system: 

• documented declines in student achievement in mathematics and 
sciences. _Average science and mathematics scores on standardized college 
entrance tests have been dropping steadily for*20 years; 

■ n ' ; j ' 

• a serlous shortage. of _qdalified_mathemat1cs_and. science teachers. 
During the 1970' s the number of secondary school mathematics teachers being 
trained declined_77 percent; sc1ence_teachers being trained declined 
65_percent^_ Some 50 percent of newly employed teachers nationwide are 
currently uncertified and unqualified to teach mathematics andscience^.Ttais 
situation is exacerbated by the rapid departure~of trained classroom teachers 
for better paying jobs in Industry; 

i at least 2,000 vacant faculty positions 1n university engineering 
depar-Bnents. .These vacancies have resulted 1n enrollment limits which, In- 
tern, Impede the training of adequate numbers of B.3* engineers; • 

• the obsolescence of much of the Instrumentation and equipment used 
in college and university laboratories has Been well documented; p 

• tens of -thousands-of-tecbnician_ openings, are going begging even as 
the national rate of -'unemployment approaches 11 percent. The Congressional 
Budget-Off ice_pro3ects that new technologies will make 3 million more jobs 
obsolete by the end of this century;' 

• -secondary students are taking fewer courses 1nmath_and science 
than 1n years past, and fewer courses are being.off ered... Half of all U.S. high 
school students take no mathem itics after the tenth grade, while 1n other - 
industrialized nations, particularly Japan and Germany, increasing emphasis 1s 
being placed on science and me thematics- education; 

• since 1972 there hr.s been a 54 percent decline- in. the namber.of 
Ph-P.'s warded in engineering yearly to U.S. nationals, .while Ph.D. s in engi- 
neering 'awarded to foreign students have more than doubled; and 

i Japan, one of our primary competitors in the world marketplace, - 
produces- twice as many_engineers_as we_do even [ though their popu-latton base is 
half ours.* From X970_to 1977 tthe number of engineers per 1,000 workers 
Increased by 4fi percent in Japan ^ncr-decm~sed by 9 percent in the U.S. 
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_ ThereJs bi^artisait j-ecogh1t1ofi of this qrowtng crisis. Pr__i_pnt 

' M 8 f_". Shi _ s «^y 9 o°f W Sc?en=es Conv " " „ 

_j^?_ Mathematics 1n the Schools, declared: "The problems today in 
elementary and secondary school science and mathematics education are serious , 
._r S ?.^..i__.. 9 . 5° l°yromiz* Araerlce'-s future abUlty to develop and advance 
°;£-* r f , " 1 onal- Industrial base to-ccmpete 1n International iSarRetb laces " ThJ 

owl v^YnNL 0r r^%o 0 rt L S: h 9 uI?^ E ^^o= S 0 ]i C Lf!J:: e HoJse^crlir aucu T 6 
oc5ervea_lD_i« report Rebuilding the Road to O pp or fritn it^- M n the fotoi-P * 

£^cated . KlUtt&m work?orce-w°ll be .ffifSffc susta^d e^ic " 

Br ¥*Z ? ' ' m fu ^ u - re will.be won with brainpower . . . The research we must 

undertake to produce new .tecbnoJogies_rpqu1ris r t a lent - yet we r hot 

graduating sufficient numbers of scientist- «ginS?g. 

The Federal Role , ' . 

nrnM-m ^though there is now geryer&l agreement on the dimensions of the 
55ii^- t!wcrJ ! M Mnsmos-oYthi- solution. The higher education community 
t Sir 1bSr^hSS 1S l5d^^^ Constructive actons at theism™ ? 
ggJtJlgl; state ' »!*.»t1ohal levels are necessary^to forestall a furt^; 

___ " - H ? B 8.1jlve pie federal government must play'a central l^dle in 

?olV^ nq 9 ^ h ^r^^ f r^ Wari ^ 0f in the 

Ire n^on^ 

are national j.n_scope_and_because f a1 lure to. resolve them would have grave 
»pl1gt1pns_for ; our national weH-belhg 'arid defense capability. Th-se 
nvestments w if maximize the return on scirce federal resources, encourage 

local an^1ndlv1dual .Initiatives, m1_n_1m1ze_federal control of thesl If forts ' 
provide Incentives for collaboration among all sectors. efforts, 

_ ____ r_aeriCa^.po_.|secbndiry institutions ~ two-year, foar-vesr sna 

goSna'o^^^^S^ -" 16 $2 1" restoring eSfc hes% and 
bblsterlng our_ M t1onal_defense. Their resources should be directed to the 
most critical problems th»t beset the science education syst-m ."that adequate 
numbers of qu}11f1ed mathematics and science school teachers win be trained" 
education for technology and sc1en,ce-re1ated careers will be provided- ?h. - 
"K'f* environment, experience and : tobm.to.tr.1_ th Sit generation 
of-Stlentlsts, engineers and researchers will be encouraged; and r ese-rdb id 
__n_.? H nSt _.._ 1W 2 nd * he educational uses of Information t£hno.o«"in be 
ll„ .__.<*. th S ? C -will be.sufflc1ently .c1.ence-lit_rate to 
for \_Si2 . 1 ?_ r ?_f 1 " 9 1* teenn =l;9l«l *orld and have the opportunity to prepare ' 
for careers In the_sc1ences;_and_carrsntly-_jip]byed teachers, engineers 
scientists and researchers will have opportunities'^ "j,§._de their skills. • 

r _> . ' 

_. T? us ** ur 9 e _ h ? 98th Congress to enact major legislation that w.11 
enaWe colleges. ar.3 universities to further fulfill th.lr mission as a vm 
_.._._ ^Aving the ^rentsclehce, mathematics, and technology education 
-il 1 1___i?_* _2 h r.fS UC ? t10D e «T" 1£ y recognizes the Irrtir r elSttarisMp among 

.1 - f ducstion , 1" resolving the crisis and supports the efforts of the " 
preeollSge sector to solve their own unique and compelling problems, 'However 
._--__.__ r 4UeraPtS " addre " the cr1s1s frew th * Perspectives of higher 
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Proposed Feder al Program 

The -higher education co^nity.-*. collectively ^sted at the. end^of 
this BMe ^- h l§5srr« tbl e^^ of five new programs to beadminis- 

WEmmmmmMm^ 

component of the, total effort needed 1n th.s *rM. ' 9 \ 

For the Department of Education, we. propose. two programs: ■* 
S200 million program for 'teach* - training 

mathematics arid fechhology_eduC4_t1on. and a 525 million program jm * 
:ducati onal research in these 4r*as. 



For the National Science Foundation', we propQse_three programs: a 
equipment and its utilization. \ V 

science education 1ri the nation. - , . , . 

■ In enhancing on this new federal effort in sciences. ™th and tech- 
nology iau«t1on_we^St_ac,no.ledgetheJpor^ 

ISfse wll th™ ttr'prd ^ o Iff "ne^federahsuppprt of science 
strength If^the U.S: Neither should be funded at the expense of the other. 
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l^„}' r ™ m l°J r Teach ! r Bajiaaa tgiMsWg to i mrm,/^ 

naLngnatics and Technology Education : 



^ &ff ^ : - Department of Education 

Authorization: $200 million 

Tarqett 3,000 grants at up to $200,000 each to 

schools and colleges 

We propose N the estabHsnment of a grant prooram for schools colleaes 
nrnnn^ir.r-s 65 tC \ be admin ^ered by the Department of Education t 9 
S^S n!f t^iHpnt^ 1U JJ e ?. thr °' i9h a peer review process involving consultation 
with NSF ta identify field reaaers. The purpose of these ararits is to 
encourage tbeJinlcage between colleges ann^vers^^ Dr1v ate 
elementary and secondary schools in the improvement of science eduction 
n^!* «" ld a 1°» institutional flexibility to be responsivr^^ocal 

needs, and would be awarded according to plans developld bv the recioW 
iSffi? U i >■ 4 V° 11 2 boration with onl or m^re public Sr private' schoo for / 
activities might Include, for example: 

(1) ilf?f!L^ St l tut L S 1,1(3 ^r^^PS and a parallel program of 

5 ice education conducted by higher education Institutions 
u ^V^ f re J i0ns t0 provid « P^ctldng teachers Md 
LTnl^/ 1 ^ u P- t0 - dat e science and mathematics Information 
and pedagogical concepts; 

(2) Projects to enhance the capacKy of schools and colleges to meet 
fn^? feS ! 1ona1 needs ° f both new and practicing teachers 
including faculty development activities; and eacne rs. 

(3) l"?^ f fir-««PJjry state, local and Institutional efforts to 
attract, retain and motivate teachers to pursue careers 1n 
precol lege mathematics and science education, as well as IdenH- 
iJSUSiiSt l B * Ch V "t" 1 ning-Pro3Kt5:prev1d1ng nationally 
significant espies of campus-oased inservlce, school site staff 

■SSiSSTV ^ d . the int e9rat1on of substantive knowledge In 
and the dissemination of information about these programs. 
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T-4*ie:- A Program to Strengthen Educational Resea r ch 1n hathematlcs/Sclence aha 
Technology Education 

Aaencv National Institute of Educational n___ 

ge x ' consultation with the Natlonaf Science 

Foundation 

. / 

a uthorization : $25 million _ 

y arQ g t *. Newgrant competitions for specific 

- a — ' ■• • research -yi el ding | 10-major programmatic 

awards, and up to 200 Individual 
research grants. 



• Research on student learning and school and college" Instruction in 
math, science, and technology education.. ipartlcular.ly focused on secondary 
schools) is an.esseatial.resource for other federal .state and local programs 
for improving math and science education. 

We propose a new program to strengthen teaching and learning research 
through grants focused on the identification of successful instruction and the 
application of cognitive research _to_ifflproved_instructipnal programs.. The 
program will support large scale research competitions dealing with: 

(1) research on thinking, teaching and learning related to 
instruction in math, science and technology; 

(2) research on the uses of modern instructional technologies; the 
status, means of assessment, and selection of Instructional 
software and other mathematics, science and technology education 
materials; 

(3) research on local, state aTid institutional policies _enhanciog_or 
^ - inhibiting the recruitment, retention and professional deyelop- 

' " "Orient "of school and college math/ and science faculties; and 

(4) research on school, institution and state needs and operations as 
they relate. to_the_development and support of remedial programs 
at all levels of education. 
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Title: A Program of ^Opportunities for Teachers, Young Schol ars _ anQ-Researetaers ■ 
tbcougn. expanded Eel lows hips»_ New Traineeships, Researcn Incentive Awards, and~ 



National Science Foundation 



S100 million 



S15 million to_expand_existi.ng_gr.aduate 
fellowships and_tc_create 600 new 
graduate f el lowshlps; S15 mi 11 ion for 
new institutional traineeship programs; 
$50 million for ^000 new faculty 
research- -incentive awards; $20 million 
for faculty awards for summer study 
sabbaticals and special research 
opportunities. 

We propose the establ i shment of .a seri es. .of new and expanded programs 

to provide fellowships, traineeships, summer study support, research incentive 
awards, and faculty renewal awards to increase the production of scientists, 
engineering faculty, researchers arid science educators, arid to upgrade teaching 
faculty: ... 



Four programs should be supported in this area: 



(1) An expanded Graduate Fellowship Program^ The structure and 
effectiveness of the NSF Graduate Fellowship Program, once a 
premier symbol of . the nation's commitment to excellence, has _ 
diminished steadily over the years. The NSF fellowship program 
should be expanded by increasing the. number of awards . and the 
amount .of _.tbe. stipends .To.achieve.this^.we-prapose at least 

doubli ng_ the amount. of money . avai 1 able _ for. these f el lowships 

{from_S15 mi 11 ion__tp.._$30_mil lion] . and increasing by approximately 
one-third both the number and size of_the current iwards {from 
1,400 to 2,000 and at least S 15, 000 rather than S10.900 per 
award). 

(2) A hew $15 million Traineeship -Program. for science, technology and 
mathematics_educaEOrs J .__awards_of_ap to 5150*000. would be made to 

colleges and . universities . . Trainees, would, be selected by 

participating departments j. schools and institutions from among 
individuals with demonstrated potential to excel as science, 
technology arid mathematics educators at elementary/secondary and 
undergraduate levels. Institutions receiving trairieeships would 
gather education. specialists and.faculty_frotn departments. of _ _ 
science, _mathefflatics_and_techoology £Q_create for the. trainee a _ 
r»ew_or ...improved .Quality program for preparing the next generation 
of science educators. 

(3) A new S50 million Young Faculty Research Incentive Awards 

Program. The challenges facing young faculty who seek to - 

establish their first research programs are almbst-bverwhelmihg. 

A program offering, stable support (averaging S50,000 per year per 



Faculty Awards for Summer Study 

Authorization : 
Target : || 
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award)_ts assist. them In starting academic research careers would 
help to sustain the guallty and flow of Individuals Into key 
fields of science, mathematics, engineering and technology. 
1,000 awards would be authorized to average $50,000 per year: 

) A hew $20 mlllionpregraffi-Of .Eaculty_Awards_for summer_study, 
sabbaticals,, and _spec.1al_researeh QPpprtuni ties. _ This program 
woQld_pcQy_ide:3,00_0_awar.cls_ at $5^000 each for summer support to 
permit currently employed faculty to take advantage of upgrading 
opportunities; and a $5 million program for experienced faculty 
fgr_six- to twelve-month periods at salary equivalent to current 
levels to: {a) permit revltalization, aha experience with new 

-research techniques anfl-aavancea research discoveries fot_those__ 
who havebeenisolatea from_research_inst^tations_and centers for 
six_or_more_years;_and_(M .provide for .intensive .development of 
teaching techniques and mater1als_1n prob^emareas. A total of 
$20 million authorized in this area will provide awards on a 
competitive basis to individuals whose institutions certify that ^ 
the applicant's principal function 1s undergraduate teaching in a 
science-related discipline. 
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T4ye^— . Program to Upgrad e and Improve Instructional Programs in Mathematics, 
Science and Teehnelogy at All Levels - " 

Agency : National Science Foundation 

Authorization: .550 million 



Ta rge t : 1,000 instructional Improvement projects 

at up to S200.000 each. 

Continuing demands are placed on science educators to keep ,p ace with 
evolving technological innovations- Updated instructional materials are heeded 
to_exJbanee 5tudent_motivation_anQ' to. advance-the- lagging state of science _ 
1 earn ing^^Tbe. need. for ne* iDStructlQnal_maierials_is_particalarly_acute_ci_ 
the undergraduate level for both general students and science and engineering 
majors. 

We propose a new program to improve undergraduate instructional 
programs and develop school arid college materials for mathematics, science arid 
technology educatlori. 

Priority areas include: 

(1) restructuring subject matter science courses to reflect 
state-of-the-art technology and the changing needs of 
undergraduates; 

(2) applying_tescbing_and_learning_research concepts to the. __ 
deyeloproent_Qf _oatbeaiatics*_science and technology instructional 
materials for schools and colleges; and 



(3} stimulating collaborative educational institution/Industry 

efforts in the development of improved pro grams for schools and 
colleges. 
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Title: A Program to Upgrade Undergraduate Instructional Equipment arid Its 
Uti nzatlorT 



Agency : National Science Foundation 



Authorization: : $200 million 

Target : Grants to colleges arid universities 

The outmoded- condition of the Instfuctioria? equipment i.L the nation's 
col leges_and_uni_ersities_is well ^documented * _Tbe_ absence of .state-of-the-art 
eguipment_and_facl Mtles_has_inraedi-ate_coDsequeDces_iD tbe_preParatlon__of_ 
today's. students, and farreaching implications for the nation's ab1 1 Jty to 
regain scientifically and technologically competitive. 

We propose a two-part prog rani for: 

(t) acqu1s1tiort_aHd_inst5nation_of modern-instructional equiprh_nt 
for use 1n teaching and training for teaching; and 

(2) sharing science equipment among institutions regionally and 
between the academic and business sectors. - 



_ye_further_suggestLthat_a_balanced_prcgram_is._neeaed_invQlving_alI.__ 

federal, agencies that support .research and related education programs to make 
the acquisition of equipment and renovation of laboratories an allowable 
component of research proposals. 
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Tm tJp S ml^J awS a f re « nt legislative proposals have attempted to 
lze the mechanism of tax incentives to encourage a corporate resoonse to 
tSLn^ortSH 0 !! C ""\" Regard these -proposals as one aspe?t° of the - 
^ih^f tutlnnc e ?hfl t0 reS °T the -rgent problems faced by higher education 
•^institutions. These proposals are uniquely.welUsaited to bringing private 
of Z :"° Ur f 5 int ° " Uy - S<nce th1s Paper addresses only the 9 hides ary role 
referencS "a th^T^ V" "e_direct provision of support, we have omitted 
references „o these tax incentive proposals. 

This proposal is submitted bri behalf of the following organizations: 

American Association of Colleges for Teacher Education 

American Association of Community and Jun.ior.Calleges 

American Associatibn-bf State Colleges and'Universities 

American Council on Education - 

Ameri can Educational. Research Association 

Association of Aff il iated_College and University Offices 

Association of American Colleges. _ - 

Association of American Universities 

Association of Catholic Colleges and Universities 

Association of Jesuit Colleges and Universities 

Association of Offian Universities 

California State.University 

Council of Graduate Schools in the United States 
Council of Xndependent.Co.lJeges 

National Association for Equal Opportunity in Higher Education 
National Association of College and University Business Officers 
National Association of Independent Colleges and Universities 
National Association of Schools and Colleges of the Jnited Methodist 
_ __ Church ,_ * _ 

National Association, of State" Uhi vers i ties' and Land-Grant Colleges 
State University of New York y 
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A PLAN FOR NATIONAL SCIENCE FOUNDATION SUPPORT 
OF PRECOLLEGE SCIENCE AND MATHEMATICS EDUCATION 



SUHHARY ' | 

■ iiip^iiiii 

necessary skills. I . t • , 

« P ia„ of *f M(in is *«*. »** ^ conjitB ' " " MS "'" S ** 



rather than dictate national solutions to local needs. 

education, the National, bcience tounuauuH_aii r dsscribed here 

vefy_dif£erentjtatutory authorities and capabilities. The NSF plan omctui 

reflects this difference, ' « j ;' * ■ 

_. ...... - c . p „... nftrtl . s . t Ke development of materials and. the 

F y 1983 budget. These activities are planned|<j$jtintfe In FT "84. 



ERJC 



a. Materials Development ' : ' 

T J) e National Science Foundation will support the development of exemplary materials 
and models for the continuing improvement of teachers, Research and analyses will . 
he conducted arid, the results continuously fed into the materials development effort 
so that these materials reflect the best practical experience and ideas, as well as 
scientific knowledge that can be brought to bear on the. processes and. content of 
precollege science and mathematics teaching,. The potential of technologies (e.g., 
computers, television programs) to improve the delivery of materials and the learning 
processes will be explored, Model programs will be conducted to evaluate and improve 
the materials developed, .;. ' 



. j- 



No less than $12 million of the NSF 1983 budget will be devoted to materials . 
development, These materials will be made widely known and available to local 
educational authorities, 



b, Teacher Incentives 



Presidential Awards for Teaching Excellence will be given to outstanding science and, 
mathematics teachers, This .national recognition of science and mathematics teachers 
is.desiped ft. improve the. Image- and status of mathematics and, science teachers. 
The. awards will be administered by NSF in cooperation and with the participation of 
DOFD. " , • ■ • * 

\ 

Teacher Honors Workshops will recognize and honor the top quality science' and mathematics 
Eeacbers,. provide them with updated knowledge, practical Experience or skills,, and 
require that rhey spread this. knowledge to their fellow teachers, These workshops 
will also be us*d to provide feedback on, and evaluation of, new teaching materials, ' - 
Feedback from the workshop participants will be used to analyze science education; 

N6-more than $3 million of the NSF 1983 budget will be used for teacher incentive 
and recognition, . . 
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BACKGROUND 

This paper presents the Administration's proposed activities to be Implemented by 
HSF in science and mathematics education, These activities aim to increase the 
quality of precollege student knowledge in science and mathematics, 

School systems throughout the O.S, with strong and dynamic. instruction in mathematics 
and science are vital to the U.S. economy and our Nation's long-term technolog caL 
leadership, Weil educated studerits are essential to provide a continuing, suppiy_Qt .... 
technical personnel needed by a U.S. economy increasingly dependent upon high technology 

The WO 's saw a serious erosion in the quality of U.S. scientific and technological 
education at all levels. Schools and colleges relaxed requirements forcourses in 
the sciences and mathematics. Aqademic standards generally deteriorated m. ■ 
emphasis 'frequently shifted to courses of study -lacking a sound disciplinary base. 
This trend was reflected in 'the NSF's science education program. 

NSF, by its enabling legislation of 1950 and subsequent amendments in 1959, M5, 
ana 1972, was given major Federal responsibility for scientific rese.rclund^ 
education "in the sciences. The NSF's science edueation program was. substantially, 
strengthened under president Eisenhower in the 1950s, but subsequently underwent a 
deterioration in the 1970's that paralleled. that of the education system in general. 
The -consensus on the importance of NSF's science education program dissipated, leading 
to disagreement among Congressional committees and within Administrations regard ng 
the" role and purpose of the program. This resulted- in decreased budgets, loss of 
program focus, and a proliferation of small, socially directed activities. 

the U.S. Office of Education, and later the Department of education, during this 
time, was concerned mostly with Issues of equity, such as programs for the handicapped, 
underprivileged, student aid, etc., and capacity building such- as .construction^ support. 
The Department of Education did support educational -RiD but this. support.waMlso 
related to equity questions, or was in the nature of national data collection and 
analysis. Very little effort at the Department of Education was historically 
directed at the content of" science and technology at any level of education. 



'The. activities proposed for NSF are consistent with the Administration's view of the 
proper Federal role in education, 



' An adequate educated population requires strong precollege science 
and mathematics instruction. ' 

°. This requires attention and action by all sectors including state and local 
governments arid industry, 



8 Local autonomy is a fundamental characteristic of the U>S. educational system. 
The Federal Government should nor interfere with, or dictate to local authorities 
the design, planning, or operation of education programs. It should act only 
when a clear responsibility exists. 

0 in..thos:._spe(:ific areas where .a.clear responsibility eusts^Jbe. Federal.. . 
Government' s role should be to provide the necessary leadership to addnss a 
national problem, and also stimulate and catalyze efforts in other sectors. 

9 Actions by the Federal Government are indicated when: V \ 



- the problem is of a national rraturej 



The Administration assumes that: 




ill but cannot be replicated throughout the states otherwise. 



is ahotilQ be targeted at specific, iX. WnTlOT- wSces -of 
_ j _ r,i ons _ should. be _ a issed _ a *• . t e o areas_wtiere tbe benefits 
efforts &cr> ;d vidft sonmints o l the population. 




AGENCY ROLES • 



Assignment of responsibility for Federal action in the area of science education 
should Be based ohi 



8 statutory authority) 

" capability and capacity of the agency based. oo.authori ty* experience, public 
support, and support of the involved communities. 

MSP and: the Department of Education have, distinctly different character when examined 
in light of these two criteria, • ; 

National Science Foundation " ' 



Statutory Authority ./. 

';' ' - - - - - . . . ( 

Section 3(a) of the. National Science Foundation Act of 1950 states that "the 
Foundation is authorized and directed:* 

c "E6 initiate and support basic scientific research and programs to strengthen 
scientific research potential and science education programs at all levels in 
the mathematical, physical, medical, biological, engineering, social, and other 
sciences, by making contracts or other arrangements (including grants, loans, 
and' other forms of assistance) to support such scientific and educational 
aofivittea.and.to_app.cal8e.the Impact of research upon industrial development 

, and upon the general welfare;" ,< ', ; 

9 "to award, as provided in Section 10, scholarships and graduate fellowships in 
the mathematical, physical, fedicat, biological, engineering, social, and other, 
sciences?,,,/ • 

• "to foster and support the development and use of computer and other scientific^ 
methods and technologies, primarily for research and education In the sciences . " 

Section 3(d) also states that "The Board and Director shall recommend and encourage 
the pursuit-Of national policies for the promotion of tailc research and education in 
the sciences. " (underlines added) 
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Capability and Capacity ; . " ' . 1 • y 



i NSF has some basic characteristics which define the capability anoVcapacity of the 
agency:. •*..>. 

0 a.rela£ivelyjti)all..science..gr3ntiDg_agencyjtaffed..by pctSQDS_with__academic/ 
scientific backgrounds; .NSF does not conduct in-house research oyeducation 
programs; , •■ j; 

0 awards based on competitive peer review/ whose 'primary .criterion Is the 
scientific/science educational iiierlE of the proposed- ideas arid activities; 

4 strong ties with the- academic scientific, and engineering community and science 
teaching profession;; 

' identification and support of innovative projects which typically are generated 
through proposals 6y scientific and technical experts (raEherthaff by NSP) . 



A clear relationship and compatibility with these characteristic? should be a primary 
consideration in the assignment of Federal responsibility in science and mathematics 
education to NSF, These strengths should be utilized to greatest advantage, In 
turn, programs which do not correspond to these, characteristics would not only havei 
lesser potential for success, but also weaken the agency'.8;raajor strength!. 

De p artment of -Edtreation ; ! 

, Statutory authority • '>''.' 



i' 



The enabling legislation of the Department of Education defines a very broad mission* < 
covering responsibilities for- all levels of education, However,, the legislation 
prescribes precisely the intended beneficiaries, recipients, funding mechanisms and > 
eligible activities. > ■ 



\ 
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Capabi L i ty and Capacity 

f . ... . . / _ ! _ . . 

Characteristics of the Department of Education which a>3 significant in connection _ 
with Federal .responsibility for science and mathematics education include: ■ » 

•' a large agency, staffed extensively by persons trained in the fields of . . 

education, with history of both funds allocation on uni form, national scale, 
• J and educational research at lower education levels; 

0 concern for. equal educational opportunity, with special targeting of issues 
and groups (e.g., vocational education, bilinguai education, disadvantaged 
groups); 

0 a.varkty.of _£uDCtioDs;_ran94*HI- fcoBi_gcants-iDT3idi..to..^ata„gatherioft^aiio v 

dissepiination ! ,\to national institutional capacity building such as construction 
of facilities; 1 

0 predominant use of formula grants to states arid local agencies rather than 
competitive grants; 



wide contact with state and local educational agencies and colleges' of education, 



164 



ADMINISTRATION'S EARLY INITIATIVES 



DHUStMC Eh £ e definitions of appropriate Federal and agency roles in' science 
and rachitics education, the Administration reviewed the s ate of t • 
science and mathematics, education and the Federal effort, and: . 



Recognized the fragmentation of NSF science education programs which prevented 
achievement of a significant national impact, " P - 

Appointed the Department of Education's National Commission on Bxcelik in 
I 3 !L ! di "^ ; .at ,ience.,dyca t icn).to Je 



S .I 0 " 3 ";: ;:£ V he , N ! tion an < to tha Secretary of Education to promote 
excellence in public and private schools, colleges, and universi'. es," ' 

' I^ifflV^ N ? ti0 rl Sci ? nce Board -^missiODJo study the problems 'at the 
gSSSffl "f and "....define a national agenda for imprbv h g mathematics 
and science education in this country." * wwwKira 

'* toitismticr a )sc : as F ro F 3sed seyerai initiatives as part of a nisured ulan 

' Jl ri ^;? ive h rsit V?]^ ^w. program, of support for young science and engineering 
c ty has been included in the NSF budget; This is aimed at attracting 
hig ly qualified, young scientists and engineers to university, positions - . 
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At the prec'ollege level, Presidential^^ activities-are-plannea a Both 
the NSF abd Eb, Department c£ Educetio, focused on the supply of science and 
mathematics teachers and the quality of their teaching: 



■ in 1983, NSF is budgeted aUl5 jillion .to. conduct Mnjijto«!t 
' a improvement one updating the materials, s ills, an knowledge 
' 5 Eg ^achers, the other, a program/to r W i*on r W J 

teachers whojaye. done, outstanding work, the Budget request for to 

efforts is increased for 1984. "' J 

in 1984, - the Department of.Edycation has proposed funding in the amount 
of $50 million for block grants to the states to increase he num ^of 
qualified science and mathematics tea^er8.- ; Tto-pa.r«»I-P^W^ 

ear scholar^tp, to persons holding collie degrees to on 
to return to school to become qualified; to teach science and mathematics, 

independent actions havl bee^Eakeo.also.by.state and. local ^verftts, Wj*M pay 
let for science and mathematics teachers. Private industry, , scie Ei 1 
: an roup's have made strong public statements o CM n J m M 
Si^..t:^air efforts to address those aspects 6E the problem most' closely related 

to ^Mit needs. 




PROPOSED PLAN FOR NSP 



The Administration's plan for the m nr-pnhii<m Q mu:» ""j 

- Mediate problems ana long-teri needs for science and mathematics education, , 

0 appropriate Federal and Agency roles; 

0 primary responsibility at state and local levels; 

. 0 need for active' arid sustained involvement of private sector; 

The Administration' mn for NSF: 

' ^J^toteMiliatto are MmiMv of jrcttes in 
precolleoe science and mathematics 1 teaching, 

Iheji™ also coordinates tne efforts and utillies th« «t m. „. .... „ 
responsible Federal agencies by fHjS lg of role, ' " * Pr ' MtUy 




National Science Foundation 1983 Precollege Science and Mathematics Activities 



1983 Budget 
($ in millions) 

Materials Development . 12 
Teacher Incentives * 3 



Considerable evidence exists that precollege science ana mathematics education is 
inadequate to meet the growing national needs for Scientific and technical skills in 
the workforce, _ \ 

Numerous studies have pointed to the decline in the quality of science and mathematics 
education in, recent years. These studies! have- indicated that the preco lsge_ level 

teachers and teaching in particular, is the 



in general, and the quality of precollege 
most obvious 'and immediate source of the problem, , \ 

In addition, there is some indication of t decline in performance in' science and 
mathematics of the top quartile of students. This raises questions for Sraerica s 
future health and long-term leadership in technology, 

The National Science Board Commission on Precollege Education in (^hematics, Science 
^•Technology, was established to analyze and assess thle problem and to ifck* recom- 
mendations for its resolution. The NSF science and mathematics education JljJ-Eor 
19B3 is based on preliminary Commission reports and findings of national studies and 
evaluations, It is also'consistent with the proper Eftd role, and NSF reipons - 
bilitios and strengths. Th:^ plan focuses on the precollege M and is oruanued 
aroun^ two distinct components: 



m 



Development of Materials 'and Models • . • ■ 

0 fhe 3e£eriora£ihg quality of precollege science.and Mathematics. teachers and... 
their instruction is clear, ...There is a need for exemplary materials and models 
for -the continuing professional development of teachers and the improvement of 
their instruction, These materials and models should reflect the best practical 
knowledge, experience and ideas as well as scientific knowledge that can be — 
brought to bear on the processes ahd_cbhEehE_df _scieoce_.aod_mAthepti.es.. teaching 
•They shbuld_be_ba_ed..on_a. thorough understanding of conditions and needs In 
precollege science education, ■ . >~ , ' , 

Teacher Incentives 

9 Teaching characterize- by low. stilus. and salary. There is. a pressing need to 
recognize and nurture the skills of good mathematics and science teachers and 
to emphasize the significance of their* contributions to education and the- ■ 
Nation, as one' mechanism of attracting and retaining teachers in these, critical 
skill areas, 

Because of the irport^'oce and complex nature of precollege science education, care 
;t be taken that NSF activities L»e of high quality ar.j continuing relevance to • 
it tonal needs. Therefore, continuing input from abroad cross- section of .>* 

scientific/science and mathematics education community is essential tOi 

0 advise, the Dire_ctQr._of._NSF and the National Science Board oh policies and 
directions the NSF program should follow) 

0 identify changing national needs in science and mathematics education; 

0 review the progress of the program in reaching its long-term goals; 

' provide oversigV' p/^ram procedures; 

a provide guidance on revisions to prbg.am guidelines, - , 

. . _4_ _ ■ ._ _ 

For. these purpose., a precollege Science and Mathematics Edu- V;ion Advisory Committee 
will be appointed, The Committee would consist of outstandir individuals recognized 
as knowledgeable about and experienced in u.S, precollege sc. nee and mathematics 
education, including representatives of local school districts, Prior to the estab- . 
Ushraent of.. this. group, Jhe NSF will consu.t broadly with similar types of individuals 
to review initial program guidelines, ' ■ 
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Materials Development ($12 million in FY 19851 

The_deyelopment_of. useful materiala.for. teachers .snd_stj^v*_ts m_sLbe_based_on;a 
thorough understanding of the nwi thus and needs of science and mathematics 
education, For this reason, i eaedrcfi and analyses will be initiated to better under- 
stand the science and -mathematics educational system, and how people teach and learn 
these subjects most. effectively, the research activities by nature are. applied 
aod.will uake.use.Qf .ioformatlon_QQ_cQ0Ditiy&_pEQfi^ . 
research on this subject (e.g., research sponsored by the Behavioral and Neural 
Sciencos Division of NSF). 
o 

A focus here will be on monitoring and evaluating this information, the changes in 
Scientific and technical khowIedge # _ahd_ the relationship. of. this .Knowledge £6. what 

is tau.ght__in.the scbools» fin .ef_ort_will_b__m_d__tQ_evaluatQ_and use data_collected_ 

by organizations with primary data collection responsibilities (e.g., National' Center 
for Educational Statistics and NSF's Science Resources Studies). Evaluation of _■ , 
thf- Impact of NSF science and mathematics education programs will also bo included. ' 

NewjechanisB8jndjaterials.yill..be.produced.for raising ..and.SMfainiog.E He.qjjJIt'ty... • 
pf.precoUege science teaching, Projects will be supported on a nationally competitive 
basis' to: ' '• 

' create models and demonstrations of innovative training, programs focused on 
scieh£ific_ahd. technical, content, .or hew tepologiei for use. in teaching, to 
provide continuing education for science and mathematics teachers; 

0 develop materials, audio and visual aids, computer programs, software, and 
' systems for science tsachers to. use in improving their instruction, : 

Pro jects_w.Ul..include. design f _de¥elopnient_and; testing, of Jal6_ials,.as..neces8a?y f _ 
operation of prototype programs for teachers, and evaluation of utility 'and impact 
of approach. An area of emphasis will be to develop and test applications of the 
new technologies to precollege science and mathematics education. 



The.principal_prQduct$..of _9aKdcials.d9y9lQt^&t-fiCtifities_vill_be_betto& more 
ef feet ive approaches to teacher training and bettor tools for teachers and students 1 
to use in their classrooms and laboratories. Materials with multiple benefits; 
e.g., video materials suitable for both public broadcasting as well as classroom use 
will be included, Although the NSP does hbUEEelpt Ed be strongly prescriptive 
regarding the nature of projects, anticipated approaches include: 

Materials * 

0 better presentations of basic single concepts; e.g., molecular structure, 
wave ikMorij * 



0 new techniques to improve student and teacher unders tand i ng and product iv i ty , 
computer simulations of laboratory experiments, mode] inyv graphing; 

/ new topics, technology aevelopnieiiEs, scjerice applications; • Jj 

1 _. • i : ] *J 

' approaches intended not only to provide science instruction, but also to make , 
it more interesting and attractive to younger students.' 

Demonstrations , '* 

. - ... - - -- -I- _._ 

4 projeetsj.tructurally_designed_for individual schools, single school districts,' 
states, regions, or nation-wide; 

0 national projects based on telecommunications techniques; 1 , 

single discipline and ttiultidiscipline projects; 

0 refresher courses .and new topics; 

0 use of computers and telecommunications In science and p..-, chelation teaching. . 
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The p oi!DdatiQn_wiirjeqyirejpecific^ 

e.g., materials, softward, descriptive program guides, etc., and where appropriate 
plans for commercial publication and distribution. Procedures will be developed to 
assure ^..supported. products are available for utilization nationally ir. local 
teacher. training delivery. projects. NSF will consider future mechanisms for making 
such materials available* to local users. 

Support criteria will emphasize the participation of a combination of top. scientific ' 
and teaching talentr and will encourage the appropriate participation of industry. •" 
Ciifltul attention will be paid tc procedures for assuring the effectiveness of training, 
such_ as_examinations_at__Ehe_arid of programs andjbe.awardiripf^egular college 
credit or suitable alternatives recognition of concrete achievement. 

It is expected that most proposals will be submitted by colleges and universities, 
but other institutions with education missions will be equally considered. 
SppLopriate-prticipaEioD.ahd coIlaBoratio teachers, scientists, 

science. educators _and_p£ficials_P,f state. and local _education..agencies..will..be_a_ 
principal consideration for award. In addition, participation ^ contributions. . 
from the private sector, such as the involvement of industrial scientists, will be 
highly favored in agency evaluation of proposal si 

Teacher Incentives ($3 million in FK; 1983) 

The teacher incentives activities focus on the unique problem of motivating, recognizing 
and bringing up to date science and mathematics teachers who are among the best the 
profusion, fial to offer. This complements the materials arid teacher training model 
develop"it, activity who§e..ultimate_ target population Jsjh8_precQllege.8clence ? _and 
mathemalirj teacher profession in general. Teacher incentives include presidential 
Awards for Science , and Mathematics Teaching Excellence and Teacher Honors Workshops. 

The Presidential Awards for Science and Mathematics Teaching Excellence will provide 
bigbly_vlsible_recogoition to_ appcoxiinately 100_outstattding te'achers_aDDUally_iabout 
half in mathematics anil half in science) . The teachers will be selected nationally 
with at least one teac'ie'r from each state and Cher jurisdictions suih as Puerto 
Rico and the District of Columbia. They will be presented with a certificate of 
excellence atari appropriate ceremony.. Ah award of 5*5, COO will be made to e«?h . . 
Eeacher's. school to_ sup element, _afld not _ replace/ _othc r_ rosourCes. f or_ use_ in_ ieprov ing 
its science or mathematics program, under the direction of"the awardee teacher, 
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The importance of this program was emphasize! it a recent radio message by the 
res lent when he sad, "And we're also beginning a new program, one I intend to ' 
participateJn myself,, to honor some of America's best science and mathematics 
teachers, They are a true national resource." uc 

■■SSS'a ^litiS NSP in coordination with- the- Department ot 

Th latter, under contract fteNSF, will carry out the identification, nomination, 
and selection procedures for the awardees, and related necessary activities The ' 
NSF w 11 make the final selections and together with DoED confer the awards, Efforts 
will be ma e to obtain the participation and contributions of the private sector 
such as industrial companies, civic clubs, and local chapters of scientific societies. 

The Teacher Honors Workshops activity accomplishes throe purposes within the area of 
precollege. science and mathematics teaching development: 

" recognizes and honors top quality teachers; 

" V™ m im top quality teachers with updating in current science, 
and.mathematlcsi. recent rapid advances in the sciences and technology make 
it necessary to update the technical knowledge of even the best teachers; 

*" o^ains fa: future planning purposes analyses of science education from the 
unique perspective of the best classroom teachers. 

Grants will go to colleges and universities and other institutions with precollege 
science and mathematics teaching capability to develop, then operate programs of ' 
professional movement for selected precollege teachers, Participation and contributions ' 
by.in ustr^wil be strongly encoura 9 3d. Practical experience 'and demonstrated 
excel ence n he design and delivery of precollege science and mathematics teaching 
will be emphasized and is strongly encouraged, < 
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Activitiec consist of i ' . • 

y .... _'_ _.]_ ... * 

• identif icfition and sblectlon of science and mathematics 'teachers of demonstrated 
high quaLHy and perforinacce} ^certificates of honor, appropriate publicity, 
etc; will assure recognition and prestige for the selected; 

• development of conference materials; 

• workshops that provide specialized training and practical experiences in 
important areas of science and technology for the participants) 

• efforts of participants to collaborate in idsnti£ication..and.docyme.ntation .., 

• of current tnnds, problems, etc, in science education from their .perspective 
to be used by NSF for evaluation and program planning, 

» extension of v-rkshop benefits by a requirement that participants carry back 
' to their collea.; les materials and information to achieve a wider impact. 



Workshops are expected tc vary in length depending on the proposed nature of activity 
and participants, Careful attention will be paid to procedures for assuring the 
effectiveness of training, 'uch'as evaluations at the end of programs. and the award-. 
Ina of reqular'college credit or suitable alternatives recognition of concrete - 
achievement. The amount requested for 1983 would allow the participation of approx- 
imately 700 science and mathematics teachers. 
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Senator Hatch. With that comment we will recesu until further 
notice. 

[Whereupon, at 12:10 p.m. the heaping was adjt arned.] 
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